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JOINT APPENDIX 


In The 


linttfi) #tatFH fflnurt nf A;t)irais 

FOR THE DISTRICT OF COLUMBIA 


DAVID DALIN, \ 

Plaintiff ~A ppellantA 

\ Appeal 

JOHN A. MARZALL, / No. 11,479 

Commissioner of Patents, \ 

Defendant-Appellee. J 


Appeal from Judgment of the 
District Court for the District of Columbia 


COMPLAINT FOR ISSUANCE OF PATENT 

[Caption Omitted] 

L 

This action arises under Revised Statutes, section 4915 
(U.S.C., Title 35 § 63). No appeal has been taken here¬ 
in to the United States Court of Customs and Patent 
Appeals. 
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Complaint 

II. 


The plaintiff, David Dalin, is a subject of the King 
of S\veden and a resident of Stenkullen, Ronninge, in 
the Kingdom of Sweden. 


III. 

On February 19, 1946, the plaintiff, jointly with one. 
Tore Johannes Hedback, filed an application for patent 
in the United States Patent Office entitled “Process and 
Device for Destructive Distillation” which was given 
Serial No. 648,796. All the right, title and interest of 
the applicant. Tore Johannes Hedback, was assigned to 
the plaintiff, which assignment was duly recorded in 
the United States Patent Office on September 28, 1950, 
in Liber 0225, Page 136, Transfer of Patents; where¬ 
fore the plaintiff, David Dalin, is now the owner of the 
entire right, title and interest in and to said application 
Serial No. 648,796 and the invention covered thereby. 

IV. 

Claims 23, 24, 25, 26 and 27 of said application were 
finally rejected by the Primary Examiner and, on ap¬ 
peal taken from his decision, the Board of Appeals af¬ 
firmed said decision on October 19, 1950. The defen¬ 
dant has refused and still refuses to grant a patent on said 
application as to claims Nos. 23, 24, 25, 26 and 27. 

V. 

The claims in issue are as follows: 

23. In a device for the dry distillation of mate¬ 
rials: an upright combustion shaft in which fuel is 
adapted to be burned to provide the heat necessary 
for distillation; an upright retort in said combustion 
shaft at least the lower portion of which is embedded 
in the fuel in the shaft, said retort being adapted to 
contain material to be distilled by the heat of com¬ 
bustion in the shaft; and means for controlling the 
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temperatures in the shaft and the retort to preclude 
attainment of temperatures therein at which sinter¬ 
ing of the fuel and the distillant takes place, said 
means comprising a network of ducts through which 
a heat absorbing fluid circulates, certain of said 
ducts being embedded in the fuel in the shaft and 
dispersed at intervals transversely of the shaft so 
that the influence of the heat absorbing fluid cir¬ 
culating through them emanates from a number of 
sources spaced transversely throughout the bed of 
fuel in the shaft, and the remaining ducts being 
arranged in juxtaposition to the walls of said em¬ 
bedded portion of the retort. 

24. The device for dry distillation as set forth 
in claim 23 wherein the heat of combustion is con¬ 
ducted to the material being distilled solely through 
the walls of the retort, and wherein said remaining 
ducts are mounted on the walls of said embedded 
portion of the retort to preclude the conducting of 
excessive amounts of heat through the retort walls 
to the material being distilled. 

25. The device for dry distillation as set forth in 
claim 23 wherein the heat of combustion is con¬ 
ducted to the material being distilled solely through 
the walls of the retort, and wherein said remaining 
ducts are distributed over the walls of said em¬ 
bedded portion of the retort and are contiguous 
thereto so as to preclude excessive amounts of heat 
from being conducted through the retort walls to 
the material being distilled. 

26. The device for dry distillation as set forth in 
claim 23 wherein said remaining ducts are carried 
by the walls of the retort and have surfaces exposed 
internally and externally of said walls. 

27. The device for dry distillation set forth in 
claim 23 wherein said remaining ducts are mounted 
on the walls of the retort to reinforce the same. 
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Complaint 


Wherefore, the plaintiff prays judgment directing the 
Commissioner of Patents to issue to the plaintiff a patent 
including said claims. 


Ira Milton Jones, 

Attorney for Plaintiff, 

110 East Wisconsin Avenue, 
Milwaukee 2, Wisconsin 


Milwaukee 2, Wisconsin 
December 19, 1950 


Of Counsel, 

James H. Littlepage, 

832 Continental Building, 
Washington 5, D. C. 


Washington 5, D. C. 
December 19, 1950 
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ANSWER TO THE COMPLAINT 
[Caption Omitted] 

To the Honorable the Judges of the United States Dis¬ 
trict Court for the District of Columbia. 


I, II, III, IV, V. The defendant admits the allega¬ 
tions of paragraphs I to V, inclusive, of the complaint. 

Further Answering, the defendant states that the plain¬ 
tiff is not entitled to a patent containing any of the 
claims set forth in the complaint for the reasons given 
and in view of the references cited in the statement of 
the Examiner in answer to the plaintiff’s appeal and in 
the decision of the Board of Appeals; and in view of the 
following additional references: 

McDevitt 1,780,653 

Edling 2,504,508 

Profert of copies of said statement, decision, and 
references is hereby made. 

Respectfully submitted. 


January 16, 1951 


E. L. Reynolds, 

Solicitor, U. S. Patent Office, 
Attorney for Defendant. 


I hereby certify that a copy of the foregoing ANSWER 
TO THE Complaint was mailed today to the attorney 
for plaintiff, Mr. James H. Littlepage, 832 Continental 
Building, Washington, D. C. 


E. L. Reynolds, 


Solicitor. 
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STIPULATION AS TO TESTIMONY 
OF WITNESSES 

[Caption Omitted] 

It is hereby stipulated by and between the parties to 
the above identified action, by their respective counsel, 
that were Arvid Wilhelm Johansson, Claes Joel Gejrot, 
Tore Johannes Hedback, Karl Edmund Baltzar 
Schjanberg and Gustaf Emanuel Edling, all subjects of 
the King of Sweden and residents of Sweden, called and 
sworn in as witnesses at the trial hereof on behalf of 
the plaintiti herein, they would testify as outlined here¬ 
after; that the record shall show the following state¬ 
ments as though the respective parties had appeared and 
so testified under oath; that the exhibits referred to in 
the following statements as “Dalin’s Exhibits Nos. 1, 
2a, 2b, 3 and 4” may be received in evidence as “Dalin’s 
Exhibits Nos. 1, 2a, 2b, 3 and 4”, respectively; that any 
and all witnesses produced on behalf of the plaintiff at 
the time of trial may be examined by counsel for defen¬ 
dant as all matters hereinafter set forth; that Arvid 
Wilhelm Johansson will be called as a witness at the 
trial of this cause; and that objection may be made at the 
trial to all or any part of the stipulated testimony to the 
same extent and for the same reasons as if the witnesses 
were testifying personally: 

[The stipulated testimony is omitted at this point, be¬ 
ing reproduced in the transcript of trial proceedings.] 
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TRIAL PROCEEDINGS 
« « « « « 

8 Mr. Jones: I will call Mr. Eugene Kohls. 

Thereupon E. EUGENE KOHLS was called 
as a witness by and on behalf of the plaintiff and, being 
first duly sworn, was examined and testified as follows: 

Direct Examination by Mr. Jones 
Q. Give your name, age, residence, and occupation. 
A. E. Eugene Kohls, 49; occupation, patent lawyer. 

Q. You have been associated with me in my office 
for over 30 years? A. I have. 

Q. What are your primary duties in my office? A. 
Preparation, prosecution of patent applications and gen¬ 
eral assistance in suits. 

Q. Is a drafting room maintained in the office? A. 
It is. 

Q. Is that under your direct supervision? A. It is. 

Q. You have before you a chart which bears the title 
“Clarified illustration of application structure.” Will 
you explain to the Court, if you will, how that chart was 
prepared and what it purports to show? A. The chart 
was prepared in our drafting division by one of our 

9 draftsmen, under my supervision, and is what I 
would call a clarified illustration of the patent 

drawings of the application in issue. 

I might point out that the application in issue was filed 
directly from Sweden, that is, as it was prepared there, 
and consequently its drawings are not quite as clear as 
they might be had the application been prepared in this 
country and, therefore, for convenience and to afford a 
more easily understood illustration of the structure that 
is illustrated in the patent application, I had these draw¬ 
ings prepared, which follow the disclosure of the appli¬ 
cation, but do so in slightly better clarity. 

Q. Will you briefly explain to the Court the struc¬ 
ture shown in the drawings of this chart? A. Shown 
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Kohls - Direct 


in the drawing, in all three views thereof, the structure 
or apparatus consists essentially of a vertical shaft, the 
walls of which have been colored yellow, and into which 
extends a vertical retort, the walls of which are colored 
green. The shaft is of general rectangular or square cross- 
section, as shown in Figure 3. The retort is rectangular 
in cross-section and extends from one side wall to the 
other. Both the shaft and retort are open at the top. 

In the bottom portion of the shaft is an ash pit to receive 
the ash, and you will notice. Your Honor, at the 

10 extreme bottom that ash pit, especially in Figure 
2, extends down into a water bath. 

The grate is illustrated as four rotary hollow bars at 
opposite sides of the retort in Figure 1. It is that portion 
of the structure between the two legends, combustion air. 
The shale to be processed is fed into the top of the re¬ 
tort, which is colored green, and fills the entire retort as 
a vertical column. 

The heat derived—let me first point out also that the 
coke or fuel, as we might put it, which is burned to pro¬ 
duce, to provide the heat for the distillation process is 
fed into the top of the shaft at opposite sides of the 
retort, and Figure 2 illustrates how that coke is elevated 
from the bottom of the retort and then discharged into 
the top of the shaft. 

As the process proceeds, the heat is derived from the 
burning coke, which is the residue left after the distil- 
lation, after the gases have been driven off from the shale 
by heat. That coke is discharged from the bottom por¬ 
tion of the retort by the screw shown in Figures 1 and 2 
and then elevated to the top of the shaft, where it is de¬ 
posited or dumped into the shaft to build up as a column 
on the grate bars and to burn and thus provide the heat 
for the distillation process. Air for combustion is 

11 fed into the lower portion of the combustion cham¬ 
ber or through the hollow grate bars and the flue 

gases leave the top of the shaft through the two flue 
outlets, illustrated in Figure 1. 
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In the shaft, which during the process is substantially 
filled with the column of coke, most of which is under¬ 
going combustion, are a series of cooling coils that ex¬ 
tend like fingers down into the shaft and thus will be 
embedded in the mass of the burning coke. 

These fingers are divided into two groups, those which 
are embedded in the burning mass itself, and then an¬ 
other group, which is colored red, in direct juxtaposition 
to the walls of the retort, to thus bring their influence 
into the column. 

The purpose of these coils, or more particularly the 
fluid heat absorbing medium, which may be water or 
steam-water emulsion flowing through those coils, is 
to control the temperature of the combustion and pre¬ 
vent the sintering of the coke, which would otherwise 
take place if that temperature were not controlled. 

I think perhaps that sums up the general description 
of the apparatus that is involved in the application. 

Q. In the left-hand column, will you explain to the 
Court the written matter that appears therein? A. In 
the left-hand panel of this chart is the main claim, 
12 No. 23, and that claim has been broken down into 
its elements, paraphrased, and the respective 
elements’ color has been applied to them to correlate 
them, correlate the elements of the claim with the ele¬ 
ments of the apparatus or structure. 

I might apply that claim to the apparatus which show 
how it reads thereon. 

Q. Do so, please. A. The claim reads as follows: 

“In a device for the dry distillation of materials: 

“1. an upright combustion shaft in which fuel 
is adapted to be burned to provide the heat neces¬ 
sary for distillation.” 

That element is colored yellow in both the paraphrased 
illustration of the claim and in the apparatus and, obvi¬ 
ously, constitutes or is the shaft. 
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Kohls - Direct 


The second element of the claim reads: 

“An upright retort in said combustion shaft at 
least the lower portion of which is embedded in the 
fuel in the shaft.” 

That element is colored green in both the illustration 
of the claim and the apparatus and, as I said before, ex¬ 
tends down into the shaft and reaches almost to the 
bottom thereof. So, a great portion of it will be em¬ 
bedded in the fuel in the shaft. 

13 The claim continues with the qualifying state¬ 
ment qualifying the second element as follows: 

“Said retort being adapted to contain material 
to be distilled by the heat of combustion in the 
shaft.” 

which, of course, is obvious. 

The third element of the claim reads: 

“Means for controlling the temperatures in the 
shaft and the retort to preclude attainment of tem¬ 
peratures therein at which sintering of the fuel 
and the distillant takes place.” 

The claim goes on to define that means as “compris¬ 
ing a network of ducts through which a heat absorbing 
fluid circulates.” 

Now, I have colored that element of the claim both 
blue and red, the reason for which will presently appear. 

The claim continues in its qualification definition of 
the means for controlling the temperature as follows: 

“(b) Certain of said ducts being embedded in 
the fuel in the shaft and dispersed at intervals 
transversely of the shaft so that the influence of 
the heat absorbing fluid circulating through them 
emanates from a number of sources spaced trans¬ 
versely throughout the bed of fuel in the shaft, 

14 “(c) and the remaining ducts being arranged 
in juxtaposition to the walls of said embedded por¬ 
tion of the retort.” 
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Now, those two last qualifications or definitions of the 
means for controlling the temperature are the two groups 
of coils, one colored blue and the other colored red; 
the latter being directly adjacent to the walls of the re¬ 
tort and the former being embedded in the mass, in the 
body of the fuel being burned and distributed, as shown 
in Figure 3, in such a way that the influence of the cool¬ 
ant flowing through those coils reaches all portions of the 
burning mass and that, I understand, is vitally important 
for the process or for this means of controlling the tem¬ 
perature to function. 

m * * * 

(The chart referred to was marked Plaintiff’s Exhibit 
No. 5 and received in evidence.) 

By Mr. Jones: 

Q. I have just handed you a chart which bears the 
title “Bergh’s bar 15 incapable of preventing sin- 
15 tering.” Is that a chart that was made under your 
supervision in my office? A. It is. 

Q. Will you please explain this chart to the Court? 

A. The drawing appearing in the left-hand panel of the 

chart entitled “Bergh’s bar 15 incapable of preventing 

sintering” illustrated on a somewhat larger scale the 

lower portion of one of the figures of the Bergh- patent. 

I believe it is Figure 1 of the Bergh patent disclosure. 

****** 

19 The Witness: The view’ or drawing in the left- 
hand panel of the chart, as I believe I have indi- 

20 cated before, is an enlargement of the lower portion 
of Figure 1 of the Bergh patent drawing and 

illustrates the shaft, the vertical shaft, which is not color¬ 
ed but is cross-sectioned, and into which the vertical 
retort extends from the top and the lower portion of 
that retort, which is colored yellow, appears and it is 
space or rather in the space below the bottom of that 
retort is a partition wall which, on this drawing, does 
not bear a number but in the patent, I believe, bears the 
number 19. 
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Below that partition are the grate members, rotatable 
grate members, upon which the bed of ash and combusti¬ 
ble material rests at opposite sides of that partition. 

At the apex of this partition, which is rather sharply 
pointed, or directly above it, is that bar 15, which con¬ 
stitutes the crux of the controversy, as to the interpre¬ 
tation of the Bergh patent. 

The portions that are colored red on the drawing are 
steam lines that lead down from a superheater coil 13 
in the patent and discharge into the lower portion of the 
retort directly opposite and midway between the top and 
bottom of a circular baffle, which is colored green. The 
material to be distilled fills the retort and discharges 
from the bottom thereof into the lower portion of the 
shaft at opposite sides of the partition wall and 
21 combustion is maintained at the portion—it is 
rather difficult without the patent to point that 
out because we do not illustrate that in this chart—but 
the material being distilled descends down through the 
yellow retort and then spills out down into the bottom 
of the shaft and at that point is burned, the combusion 
taking place directly at the surface of the material. 

The steam which enters the lower portion of the re¬ 
tort does so at a level substantially in line with the bot¬ 
tom of a draw-off duct or tube which extends down into 
the middle of the retort and through which the products 
of distillation are drawn off. 

The purpose of the steam injected at 10 from the 
steam inlets, which are colored red, is to establish a 
barrier between the distillant gases which are being 
drawn off or being released from the shale in the column 
above and the combustion gases which rise from the top 
of the burning bed, burning fuel. 

There is one other point I would like to mention in 
connection with this chart, and that is as to port 28, 
which is located between the partition wall and directly 
above the grate bar. The patent refers to this port as 
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being an air inlet for the admission of air for combus¬ 
tion and/or also steam. Steam is also admitted 

22 through this port 28. That steam being derived 
from the steam producer 12 in the patent. 

«««««« 

(The chart referred to was marked Plaintiffs Exhibit 
No. 6 and received in evidence.) 

« « « « « 

(The file wrapper referred to was marked Plaintiffs 
Exhibit No. 7 and received in evidence.) 

By Mr. Jones: 

Q. Mr. Kohls, have you made a study of the file wrap¬ 
per and contents of Bergh patent 1,618,566? A. I 

23 have. 

Q. Referring to the bar 15, as disclosed in the 
Bergh patent as issued, did the patentee during the pen¬ 
dency of his application indicate bar 15 as having any 
kind of movement; if so, explain it? A. Yes, he did. 
As the application was originally filed in the Patent 
Office, the original drawing in fact, illustrated linkage 
mechanism by which that bar 15 would be rocked on its 
axis; and the language of the specification as originally 
filed referred to the bar as being movable, and then by 
amendment those portions were deleted from the speci¬ 
fication and also from the drawing; that is, the drawing 
was corrected at the inventor’s request. 

I believe the inventor prosecuted this application 
himself. 

They were changed to delete, remove those portions 
of the mechanism which were provided to effect a rock¬ 
ing motion of the bars; but even in the patent as issued, 
in Figure 3, the bottom of Figure 3, you will notice that 
there are two levers that extend out to the left from the 
axis of the bars of the main axis of the unit there, and 
those—it is right at the numerals 2-A and 2-B—those 
levers were part of the linkage by which the bars were 
rocked. 
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Q. Will you please refer to page 15 of the certified 
file, Dalin’s Exhibit No. 7, and point out to the 

24 Court where the drawing as originally filed in the 
Bergh patent showed this linkage for rotating the 

bar 15, or rocking it, rather? A. In Figure 1 of the 
drawing, which is reproduced as page 15 of the certified 
wrapper, you will notice linkage in the right-hand por¬ 
tion of that figure. To it numeral 23 has been applied 
in one instance. That linkage connects with a lever and 
each of the two bars, though they are not numbered, are 
the same as the bars 15, which is shown in the left-hand 
portion of the figure, and the lower end of that linkage 
is tied to or connected with other leverage by which the 
grate bars are rocked, so that by the same mechanism 
that was employed to rock these grate bars, it was also 
possible to impart an oscillating or rocking motion to 
the bars 15. 

That linkage to which I have just referred and by 

which the bars 15 were rocked concomitantly with the 

rocking of the grate bars was deleted by amendment so 

that in the patent as issued that linkage does not appear. 

*#***■# 

25 (The file wrapper of Edling patent No. 2,504,- 
508 was received in evidence as Dalin Exhibit No. 

8 .) 

****** 

(The document referred to, certified copy as to title 
of Edling patent No. 2,504,508, was marked Dalin Ex¬ 
hibit No. 9 and received in evidence.) 

****** 

26 (Certified copy of title of application here in¬ 
volved, No. 648,709, marked Dalin Exhibit No. 10 

and received in evidence.) 

****** 

Cross Examination hy iV/r. Cochran 

Q. First, in connection with the application disclosure 
and the claim, you described the pipes which are colored 
red as in direct juxtaposition to the retort which is color¬ 
ed green. Now, what did you mean by that? Did you 
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mean they were in contact? A. Yes; in contact or suf¬ 
ficiently so to have the influence, that is, the heat ex¬ 
change relationship, to establish a good heat exchange 
relationship between the interior of the retort and 

27 the coolant flowing through the ducts. 

Q. Showing contact in this drawing. Exhibit 5, 
aren’t they? A. Yes. 

Q. How about the application drawing itself, do they 
show contact in that? * * * The Witness: In Figure 1 
the tubes designated 12-A on the left-hand side, at least, 
are shown, as nearly as I can see, in contact with the wall 
of the retort. Over on the right-hand side there is some 
space, but whether or not that is intended, I would not 
want to say, in view of the general sketchiness of the 
drawings. 

By Mr. Cochran: 

Q. Even on the left-hand side— A. Then again in 
Figure 3 of the patent drawings— 

Mr. Jones: Application drawings. 

The Witness: Application drawings—they are clear¬ 
ly in contact at both sides. 

By Mr. Cochran: 

Q. But in Figure 1 they are not? A. Figure 1, as I 
said, one side seems to be some daylight. 

28 Q. On the left-hand side there is a line drawn 
as a section line 2 between the elements 12-A and 

the retort wall, is there not? A. As a section line— 

The Court: He means below there? 

The Witness: No. 

By Mr. Cochran: 

Q. There is a vertical line parallel with the retort 
wall, which is to indicate that a section was taken for 
drawing 2, Figure 2, the drawing on that line. I merely 
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want to bring out that there is sufficient space for that 
line there and they are not shown in contact even on the 
left. 

Q. Well, let the patent speak for itself on that point. 

What do you think they mean by the term “juxtaposi¬ 
tion”? It is a relative term isn’t it? A. To me it means 
directly adjacent to or substantially contiguous. 

Q. Next to? A. No. 

Q. In a big machine it could be 2 inches, 6 inches, or 
a foot, depending on the size of the machine, the relative 
size of the parts; is that right? A. It is true that the 
term “juxtaposition”, as I have used it, is not a term 
that is specific and definite to the extent that direct 
29 contact would be, but I don’t remember whether 
that is the specific language of the application in 
describing that or not. 

Q. The claim says “juxtaposition”; it does not say 
“direct juxtaposition,” referring to Exhibit 5? A. Yes, 
the claim does say so. 

Q. Referring to the analysis of the claim, as it ap¬ 
pears on Exhibit 5, is it correct to say that the colored 
parts, as set forth in that analysis, are the structure ele¬ 
ments of the claim? A. Yes. 

Q. And the parts which are not colored are the defi¬ 
nitions of functions, results to be attained? A. Except 
as to element 3, to which no color is applied, that is not 
a statement of function. That is a statement of structure. 
The means for controlling temperature, that is structure. 

Q. What about the remainder of 3, “To preclude at¬ 
tainment of temperatures therein at which sintering of 
the fuel and the distillant takes place”—is that statement 
functional or not? A. That naturally is a statement of 
function. 
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Q. “Means for controlling the temperature in the 
shaft,” that is “means” referring generally to the 

30 elements to follow? A. That is a statement of 
structure w’hich is later on more definitely defined 

by the elements 3-A, B and C. 

Q. It is a statement of structure in terms of function 
for controlling the temperatures? A. That would be 
all we have; but later on we go on and explain exactly 
what they are. 

Q. In terms of structure? A. In terms of structure. 

Q. So, all of the structure elements of the claim are 
the colored boxes; isn’t that right? A. I would not 
agree with you, Mr. Cochran. 

Q. To clarify your testimony on the Bergh drawing, 
as represented in Figure 6, where did you say the top 
of the bed of burning fuel was? A. The top of the bed 
of burning fuel w’ould be, in my estimation, the angle 
of repose that the material would take as it issues from 
the bottom of the retort, and more specifically the upper 
portion or the surface of that angle of repose. 

Q, Now, suppose this bar 15 did have a shaking 
movement, that would not preclude it also of a cooling 
function, would it? A. Naturally not, no. 

Q. Is there any indication in the Bergh patent, 

31 as filed, why those portions of the specifications 
and drawings were deleted? A. To the best of 

my recollection, there is not. I think I did state in my 
estimation the applicant prosecuted this claim himself 
and the remarks of w’hat amendments and what changes 
he requested were not very illuminating. 

Mr. Cochran: That is all. 

Re-Direct Examination by Mr. Jones 

Q. Is it not a fact that in the specification of the ap¬ 
plication here involved, that the pipes or tubes that are 
shown contiguous to the retort or in juxtaposition to the 
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retort, are given the reference numeral 12-A and de¬ 
scribed as follo'ws: “The pipes 12-A are intended to keep 
the temperature of the retort belov^ a definite limit”? 
A. Yes. 

Mr. Jones: That is all. 

(Witness excused.) 

Mr. Jones: I would like to call to the stand at this 
time Mr. Arvid Wilhelm Johansson. 

If the Court please, one of the ways that Mr. Cochran 
and I have found out of our dilemma is have Mr. 
Johansson read the stipulation and that will, of course, 
be taken as his testimony. 

32 The Court: Very well. 

Whereupon ARVID WILHELM JOHANS¬ 
SON, was called as a witness by and on behalf of the 
plaintiff, and being first duly sworn was examined and 
testified as follows: 

Direct Examination by Mr. Jones 

Q. Mr. Johansson, will you state your name? A. 
Arvid Wilhelm Johansson. 

Q. Mr. Johansson, will you please read into the rec¬ 
ord, commencing at page 2, the bottom of the para¬ 
graph, the stipulation, which I will later probably offer 
in evidence? 

» « 4K « « 

Q. Understand, Mr. Johansson, you are adopting as 
your testimony this part you are reading, and if you are 
in disagreement with any part that you read, then I 
wish you would not read that part but give your own 
testimony as well as you can remember. A. Yes. 

H It H Ik It Ht 

33 The Witness: Testimony of Arvid Wilhelm 
Johansson. 

I am a resident of Kvarntorp, Sweden, and am Chief 
Engineer of Svenska Skifferolje A. B., Kvarntorp, 
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Sweden. Svenska Skifferolje A. B. is a corporation, 
wholly owned by the Swedish Government, which op¬ 
erates two plants for the purpose of processing shale to 
recover its oil content. 

I matriculated in 1927 at Halmstad, Sweden, and 
then entered the military service, after which I studied, 
1928-1932, at the Royal Technical University, Stock¬ 
holm, Sweden, where I received the degree of Civil 
Engineer, specializing in chemistry and chemical tech¬ 
nology. During the years 1932 to 1934, I was employed 
in various factories and foundries and 1935 to 1942 
served as a chemist and sulphite-engineer in the pulp 
and paper industry, entering the employ of Svenska 
Skifferolje A. B. in January, 1943. My first duties at 
Svenska Skifferolje A. B. were as engineer for the sul¬ 
phur works at Kvarntorp and in September, 1943 I 
became chief engineer for the plants both at Kinne- 
Kleva and Kvarntorp. As chief engineer it was neces¬ 
sary that I familiarize myself with the entire history of 
Svenska Skifferolje A. B. by a study of the com- 
34 pany records and discussions with Mr. Bergh and 
others having to do with the building and oper¬ 
ation of the units in existence prior to September, 1943. 

Since joining Svenska Skifferolje A.B. I have taken 
part in practically the whole building up of the shale 
oil industry and am familiar with all the known processes 
for extraction of oil from shale. 

In 1924 the Swedish Marine Department commissioned 
Sven Wilhelm Bergh, patentee of Patent No. 1,618,566, 
to install a shale oil plant at Kinne-Kleva, Sweden, where 
a huge deposit of very low grade shale is located, for the 
purpose of processing that shale to recover its oil con¬ 
tent. The furnace blocks of retorts of that plant were 
constructed substantially in accordance with the dis¬ 
closure of the U. S. patent to Bergh No. 1,618,566 (here¬ 
inafter referred to as the Bergh patent). This plant had 
forty-tw’o (42) individual heating chambers grouped to¬ 
gether in three furnace block units, each containing 
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fourteen heating chambers. Each heating chamber had 
the partition wall 19 of the Bergh patent dividing its 
zone beneath the retort 3 into two sections or chambers 
9, there being a bar 15 along the upper sharp edge of 
the partition wall which was cooled by air. 

The shale processed by the Kinne-Kleva plant had an 
average oil content of four percent, and the CO; 

35 content of the flue gases discharged from the plant 
was approximately four percent, indicating very 

poor combustion and heat utilization. It remained in 
operation more or less continuously until about 1941. 

Shortly after the outbreak of World War II a large 
plant was built by the Swedish Government at the same 
place, and the furnace blocks, heating chambers and re¬ 
torts there employed were also substantially the same as 
those shown in the Bergh patent. This new plant com¬ 
prised thirty-two furnace blocks or batteries like those 
indicated by the numeral 2 in the Bergh patent, each of 
which contained fourteen heating chambers I with five 
retorts 3 in each. Again, each heating chamber 1 was 
divided into two chambers or sections 9 by a refractory 
wall 19 across the top edge of which an air cooled bar 
15 was positioned. 

This second Kinne-Kleva plant went into operation 
near the beginning of 1941 and, like the first plant, pro¬ 
cessed shale of approximately four percent oil content. 
In an unsuccessful effort to avoid objectionable sintering, 
very large amounts of excess air were used to cool the fuel 
bed, thereby diluting the gas and bringing the percentage 
of CO; in the outgoing flue gases down to approximately 
four percent. No other means were ever used to attempt 
to correct the objectionable sintering. 

36 In 1942 the Swedish Government arranged for 
the installation of a large oil processing plant at 

Kvarntorp near Orebro where the shale was of higher 
grade—averaging 5^ percent oil content—than that at 
Kinne-Kleva. This plant comprised 32 furnace blocks 
using the Bergh system substantially in accordance with 
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the disclosure of the Bergh patent and those previously 
installed at Kinne-Kleva. 

Because of the inefficiency of the Bergh units, in an 
attempt to find some means of profitably extracting the 
oil from the low-grade Swedish shale, other units were 
installed at Kvarntorp in 1942 operating on a different 
principle, distinguishing from the Bergh method prin¬ 
cipally in that they did not burn the residue coke but 
utilized an outside heat source for distillation. The coke 
residue of these latter tw’o units are pyrophoric (that is, 
self igniting) and contained large quantities of sulphur. 
Consequently upon being dumped onto piles this residue 
ignited and soon the sulphur gas emanating therefrom 
destroyed vegetation for miles around and was generally 
destructive. Needless to say, the Swedish Government 
became concerned with the problem thus created and felt 
it must either discontinue the operation of these t\vo units 
at a time when their output was greatly needed, or find 
some way of ridding the coke residue of its objectionable 
characteristics. 

37 At the time when the management of the Kvarn¬ 
torp plant came to the realization that something 
had to be done with the two units which did not burn 
the coke, they called upon David Dalin, managing direc¬ 
tor of AB Svenska Maskinverken, Sodertalje, Sweden, 
and one of the coinventors of the application here in 
issue. This occurred in the latter part of 1943 and the 
beginning of 1944. 

Mr. Dalin then suggested that the temperature of the 
burning mass be controlled by circulating a fluid heat 
absorbing medium in juxtaposition, but not in contact 
with, the fuel in the zone of combustion as broadly dis¬ 
closed in U. S. patent No. 2,304,308. 

A small pilot plant was then built embodying this con¬ 
cept at Kvarntorp. The success of that pilot unit led 
to the building of a small commercial plant capable of 
processing 130 tons of coke per day. Based on the ex¬ 
periences with this pilot plant Mr. Dalin in cooperation 
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with Tore Johannes Hedback, his coinventor in the ap¬ 
plication in issue, further refined and improved this con¬ 
ception and such refinements are represented in their 
joint application. This took place in 1945 when the 
capacity of the latter plant was increased by the addi¬ 
tion of sufficient retorts to handle 1,500 tons of coke per 
day, which is the total output of the non-Bergh units of 
the Kvarntorp plant. 

38 I have carefully read and understand the Bergh 
patent and its Swedish counterpart No. 76,822. 

Based on my knowledge of the construction and oper¬ 
ation of the Bergh units, I can say that the bar 15 of the 
Bergh patent in nowise controls or regulates the rate 
of combustion, and was never intended to so operate or 
function. In the Bergh patent, and the Bergh units in¬ 
stalled at Kinne-Kleva and Kvarntorp the only means 
employed in an attempt to control the rate of combustion 
was the regulation of the volume of air introduced into 
the burning mass from below. This, however, was only 
partially successful as great difficulty was continuously 
experienced with sintering of the mass and a consequent 
loss of efficiency. 

In fact, the Bergh units had not been in operation very 
long before it was determined that the bars 15 were a 
hindrance to the operation of the units and consequently 
they were removed. The elimination of the bars 15 in 
nowise increased the difficulties that were being experi¬ 
enced in sintering which was always a problem in the 
Bergh units. Even the partition walls 19 were eventually 
eliminated and their place taken by hollow cast iron 
members which served to prevent the burnt residue from 
falling between the rotating grate bars 20. 

The sole reason for cooling the bar 15 of the 

39 Bergh patent was to prevent its destruction due to 
its location embedded in the hot mass below the 

combustion zone and entirely shut off from air. The 
very location of this bar supports this contention for to 
serve any useful purpose in controlling the burning rate 
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and thus preclude sintering, the bar would have to be 
located within the combustion zone and not below it as 
in the case in Bergh. Bergh’s bar 15 is located well be¬ 
low the combustion zone and such being the case exer¬ 
cised no control on the rate of combustion. Therefore 
Bergh unsuccessfully relied upon the volume of air in¬ 
troduced into the burning mass from the bottom to con¬ 
trol objectionable sintering. 

In view of the success of the small 1945 commercial 
plant in which the rate of combustion was controlled by 
circulating a fluid heat absorbing medium in juxtaposi¬ 
tion to, but not in contact with, the burning fuel, actual 
experiments were started in one of the furnace blocks 
of the Bergh installation to determine whether the prin¬ 
ciple of the instant invention could not be applied in the 
Bergh process to increase its capacity and improve the 
CO 2 content of the flue gases. In so doing the partition 
wall 19 (the bar 15 having been removed several years 
previous) was removed and cooling ducts constructed in 
accordance with this application were installed. This 
enabled the temperature in the burning coke bed 
40 to be closely controlled so that it approached the 
sintering temperature but did not reach it. 

As stated above, the partition wall 19 and bar 15 had 
been removed by the management of the Kvarntorp 
plant because they were a continuous source of trouble, 
and this was before Mr. Dalin entered the picture. Re¬ 
moval of the bar 15 and wall 19, however, actually in¬ 
creased the efficiency of the Bergh units by permitting 
the surplus air which was introduced in an attempt to 
control sintering to attain a better distribution through 
the fuel bed. 

The left hand figure on page 11 of the paper “Dalin’s 
Exhibit No. 1” shows a Bergh unit with the bar 15 of 
the Bergh patent removed and the location of high- 
pressure steam generating coils 6 adjacent the lower end 
of the retort for the purpose of exercising some control 
over the burning of the mass in addition to the intro- 
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duction of large volumes of air. These coils 6 were in¬ 
stalled by Mr. Dalin’s company over the strenuous ob¬ 
jections of Mr. Bergh. The addition of the coils 6 (page 
11, “Dalin’s Exhibit No. 1”) increased the efficiency of 
the Bergh unit as they absorbed some of the extremely 
excessive heat resulting from the poor control of the burn¬ 
ing mass and put this otherwise wasted and destructive 
heat to good use. 

Upon installation of the cooling ducts, tests were 

41 immediately begun to determine their efficiency, 
even before all adjustments had been made to this 

revamped Bergh furnace block and personnel had been 
trained in its operation. These tests showed that the 
capacity of the plant could be increased by at least two 
hundred percent and that the average COs content of 
the flue gases could be increased from four percent to ten 
percent. These experiments were carried on for approxi¬ 
mately six months and proved so successful that the 
Swedish Government ordered that Kvarntorp install 
means for controlling the burning rate in the zone of 
combustion by circulating a fluid heat absorbing medium 
in juxtaposition to, but not in contact with, the fuel in 
the zone to regulate the temperature therein as distin¬ 
guished from the Bergh units and the disclosure of the 
Bergh patent. 

The right hand figure on page 11 of the paper “Dal¬ 
in’s Exhibit No. 1” shows a Bergh unit as ultimately 
revamped to embody the concept of the Edling patent 
No. 2,504,508 and of the Dalin and Hedback application 
here in issue. In this form the heat absorbing medium is 
circulated through the coils 10 within the bed of burning 
coke and the coils 6 formerly about the extreme lower 
end of the retort were relocated at a higher point. In 
the unit of the Bergh patent and the left hand view, 
page 11 of “Dalin’s Exhibit No. 1,” the combustion zone 
only extends to a point about three inches below 

42 the surface. I have marked this figure in red ink 
to show the depth to which the combustion zone 

extends. In the revamped unit as represented by the 
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right hand figure on page 11 of “Dalin’s Exhibit No. 1” 
the combustion zone has been greatly deepened and I 
have marked this figure in red ink to show its extent. 

The importance of this invention as regards the whole 
economy of the plant can be readily seen when one 
realizes that the extractible oil and non-condensable gas 
content in the shale only amounts to approximately 1100 
calories per kilogram, while the heat value remaining in 
the coke is also approximately 1100 calories per kilo¬ 
gram. In other words, one-half of the total heat value 
of the shale remains in the coke. The utilization of this 
heat value in the form of power generating steam is, of 
course, extremely important and upon it depends the 
profitable operation of the plant. 

The two graphs filed herewith and marked “Dalin’s 
Exhibits 2a and 2b” illustrate the comparative results 
obtained in the retorts when operated in accordance with 
the system of the Bergh patent and when revamped so 
that the burning rate in the zone of combustion is con¬ 
trolled by circulating a heat absorbing fluid in juxta¬ 
position to, but not in contact with, the fuel in the zone. 

“Dalin’s Exhibit No. 2a” shows the total oper- 

43 ation result in the furnaces Bergh 2 and Bergh 3, 
while “Dalin’s Exhibit No. 2b” shows the operat¬ 
ing result in the Bergh furnace rebuilt according to the 
Kvarntorp system. 

The furnaces Bergh 2 and Bergh 3 contain together 
40 blocks, each with 14 shafts according to the left pic¬ 
ture on page 11 of “Dalin’s Exhibit No. 1.” 

The Kvarntorp 1 furnace contains 16 blocks, each with 

14 shafts, according to the right picture on page 11 of , 

“Dalin’s Exhibit No. 1.” 

^ ^ ^ ^ 

Q. Mr. Johansson, I believe you testified earlier that' 
the Bergh units, when originally installed, had a bar 
15—when I refer to 15, I am referring to the Bergh 
U. S. patent—like shown in the Bergh patent; is 

44 that correct? A. That was a bar, yes, sir. 
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Q. And the bar, which is the counterpart of bar 
15 in the Bergh U. S. patent, as installed in the original 
Bergh unit, was water-cooled? A. Yes. 

Q. What was the purpose of the cooling of the bar 15 
in the original Bergh furnace? A. To prevent that 
bar’s destruction. 

Q. You testified also that the bar was later removed? 
A. Yes. 

Q. Did the operation of the Bergh furnace increase 
efficiency or decrease after the removal of the bar 15? A. 
Increased. We could better operate when this bar was 
taken aw^ay. 

Q. Without the bar 15 the Bergh furnace was a better 
operating furnace? A. Yes. 

Q. Now, did the bar 15 in any wise influence or regu¬ 
late the temperature of the burning mass in the combus¬ 
tion zone as it was mounted in the original Bergh fur¬ 
nace? A. No. 

Q. Please refer to the showing, more particularly in 
Figure 1 of the Bergh U. S. patent 1,618,566, and what 
have you to say as to whether the original Bergh 
45 furnaces followed the construction showm in this 
Bergh patent, both as to construction and as to gen¬ 
eral proportions? A. Yes. 

Q. That did follow? A. That is right. 

Q. So, therefore, you state that in the original Bergh 
furnaces the bar 15 in no wise influenced or controlled 
the burning in the combustion zone? A. Yes, I do. 

« « 

The Witness: Thus the furnaces Bergh 2 and 3 con¬ 
tain together 2^ times more blocks than the Kvarntorp 
1 furnace and this has to be borne in mind when judging 
the operation results according to Exhibits Nos. 2a and 
2b. 
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The examination of the operation results according 
to Exhibits 2a and 2b respectively referring to an oper¬ 
ative period of 13 months, i.e., from December 1, 1949 
to December 31, 1950, is easiest done by studying 

46 the average figures in the right hand column. It is 
immediately found that the corresponding final 

operation result figures coincide rather closely in the 
various tables, thus indicating that the reconstruction of 
the Bergh furnace according to the Kvarntorp system has 
increased its capacity 2.5 times. The value of the pro¬ 
duction of crude gas and the high pressure steam, ex¬ 
pressed in calories, are, however, considerably higher for 
the Kvarntorp 1 furnace. 

A study of the figures shows that the total amount of 
shale processed is about the same for the combined Bergh 
furnaces 2 and 3 and for the single Kvarntorp 1 furnace, 
while the low pressure steam quantity consumed is con¬ 
siderably lower for the Kvarntorp 1 system. The third 
figure from the bottom indicates how many calories have 
been utilized in the form of crude oil, light petrol, crude 
gas and high pressure steam and the second figure from 
the bottom how many calories have been consumed for 
the processing, and consequently the proportion between 
the utilized calories and the supplied calories give the 
efficiency of the process used. This efficiency is consider¬ 
ably higher in the Kvarntorp 1 furnace, showing an in¬ 
crease from 39 percent to 59 percent. 

It can thus be stated, when comparing the technical 
result, that the capacity of the Kvarntorp 1 furnace must 
have been increased more than 2.5 times, while the 

47 efficiency has been increased 1.5 times. The whole 
process thus has a production capacity which is 

almost exactly four times higher, which is obtained if 
the proportion 50250:31500 is multiplied with 2.5. 

A matter of special interest is that the steam pro¬ 
duction has been increased so that considerable quantities 
of electric power can be generated. Under the conditions 
prevailing in a furnace such as in Kvarntorp, the net elec- 
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trie power from Bergh 2 and Bergh 3 together is 3500 kw 
and from the Kvarntorp 1 oven 8100 kw, even after de¬ 
ducting the power consumed by the fans, conveyors, etc. 
for the furnaces. In other words, when Bergh 2 and 3 
are rebuilt in the same manner as Kvarntorp 1, the total 
net electric power from these units will be increased from 
3500 kw to 20,250 kw. 

It is my decided opinion that the tremendous advan¬ 
tage of the Kvarntorp method or system over the Bergh 
method can be attributed primarily to the fact that 
Bergh’s only means of controlling the rate of combustion 
is by introducing great volumes of air into the burning 
fuel bed as against circulating an indirect heat absorbing 
medium through the bed. Of course, the location or 
distribution in the fuel bed of the coils through which 
the heat absorbing medium is circulated has a determin¬ 
ing effect on the efficiency of the control. 

^ 

48 Q. Now, referring to the Bergh patent, and I 
am sure Mr. Cochran will have no objection if I 

use this. Exhibit No. 6, as being a correct illustration of 
one of the Bergh retorts, will you please, using your pen 
or pencil, sketch into this view the type or the character 
of the combustion zone that was experienced in the 
operation of the Bergh furnace, as built according to the 
Bergh patent, sketch right on that chart, if you will? 

The two lines that you have drawn represent the depth 
of the combustion zone? A. Yes. 

Q. What was the position of the bar 15 with respect to 
the bottom of the combustion zone in the Bergh furnaces? 
A. That bar is located about 4 or 5 inches below that 
very combustion zone. 

Q. The bar 15, you said, was water-cooled to prevent 
its own destruction; is that correct? A. That is correct. 

Q. Can you explain to the Court why it is that bar 15, 
being 4 or 5 inches below the combustion zone, and 

49 being water cooled, did not or could not exert any 
controlling influence on the temperature in the 

combustion zone? A. As I said, bar 15 is located well 






Johansson - Direct 


29 


below the combustion zone and the influence of the 
cooling medium could not be more than about half to 
one inch, and the difference between that point is 3 or 4 
inches. 

Q. By that point, Mr. Reporter, between the lower¬ 
most portion of the combustion zone and the bar 15. 

Now, did you in these original Bergh furnaces, which 
were built in accordance with the Bergh U. S. patent, in 
any wise attempt to control the temperature in the com¬ 
bustion zone; and if so, explain how you did it? A. Yes, 
we did control it. 

Q. And did you? A. We can we did control by 
three means. We can regulate the through-put of the 
shale. 

Q. By “through-put” you mean by the rapidity or 
speed of shale being processed through the furnace? A. 
Yes; and by regulating the volume of combustion air 
from here (indicating). 

Mr. Jones: The witness indicated to the space between 
the rotating grates at the lower-most portion of the view. 

By Mr. Jones: 

50 Q. Now continue with the third means. A. 

We can inject steam through the bar 28. 

Q. In the operation of the Bergh unit, what type of 
product was there in the bottom of the retort below the 
lower-most portions of the combustion zone down to the 
grate through which the produce was expelled? A. That 
was burned coke, ash. 

Q. Did any combustion take place in that area? A. 
No. 

Q. As a matter of interest, did the retort operator at 
Kvarntorp continuously check the combustion zone of 
the furnaces? A. Yes, they did. 

Q. How did he determine whether the combustion 
zone was too hot or not hot enough. A. They could 
determine that on the color of that surface. 



30 


Johansson - Direct 


Q. And what color existed when the zone was too hot? 
A. Light red. 

Q. How about when the zone was not hot enough? 
A. Dark red. 

Q. Now, the operator having examined the retort and 
noticed that the combustion zone was burning at too high 
a temperature, what would he do to correct it? 

51 A. At first he would increase the through-put 
of the shale. 

Q. That is, he would speed up the passage of shale 
into and through the retort? A. Slow down. 

Q. He would decrease it? A. Yes. 

Q. Now”, he would decrease the through-put of the 
shale? A. Yes. 

Q. Then if that failed to cut down the burning tem¬ 
perature, what would he do next? A. He had to in¬ 
crease the volume of air to get more cooling on that 
surface. 

Q. Now”, in the Kvarntorp furnaces, did they have a 
steam pipe equivalent to Figure 28 on the chart. Exhibit 
6? A. Yes, they did. 

Q. Did you use that for the introduction of steam? A. 
No, we never used it. 

Q. Why not? A. You see, we could control the com¬ 
bustion by controlling the amount, the volume of air and, 
of course, we could have controlled this combustion by 
injecting steam, too, but we could not do it as good as 
with air and we do not want to have any waste. 

52 Q. In other w”ords, if you used the steam, where¬ 
as the air was just as good a medium, you were 

wasting energy? A. Yes, sir. 

« « « « « 

Q. Mr. Johansson, start on page 17, the first full 
paragraph. A. This booklet marked “Dalin’s Exhibit 
No. 3” for identification was prepared for the Brazil 
Government and at the end thereof shows a general view 
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of the Kvarntorp plant. Many of the schematic views 
in this booklet are incomplete as they were intended to 
give only a general over-all picture. An English trans¬ 
lation of this booklet is in preparation and when com¬ 
pleted a copy thereof will be made available. 

I am familiar with the structure of the Bergh 

53 patent as well as its Swedish counterpart No. 76,- 
822 and the commercial embodiments thereof as 

built and operated in Sweden. 

The Bergh patent and the commercial embodiments 
thereof as originally installed at Kinne-Kleva and Kvarn¬ 
torp had furnace blocks 2 of refractory material, each 
having a row of retorts 3 arranged therein. Shale to be 
treated was introduced into the top of the retorts and 
passed downwardly therethrough while being degassed, 
issuing from the open lower ends of the retorts directly 
into the combustion zone of the shaft, so that all of the 
combusting coke was located at or below the level of 
the bottom of the retorts. 

The combustion area below each row of retorts was 
divided into two chambers 9 by means of a wall 19 along 
the upper edge of which was a “bar 15 which preferably 
is constructed hollow and provided with an inlet pipe 16 
and an outlet pipe 17 for air or water, in order to cool 
the bar.” (Bergh’s patent specification, page 1, lines 82- 
85.) As stated above, the bars 15 were removed from the 
commercial installations and later the walls 19 were also 
removed and replaced by cast iron guards over the grate 
rolls 20. 

As combustion proceeded, the hot gases traveled up¬ 
wardly along the retorts, where their heat effected de¬ 
gassing of the shale in the retorts, then across steam pro¬ 
ducers and superheaters to be exhausted through stacks 

27. The spent coke passed into ashpits through grate bars 

20 and plates 21. 

54 Air was introduced into the lower parts of the 
combustion chambers and the ashpit through inlets 

28. As customary in the prior art devices, the amount of 
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air introduced tends to regulate the temperature in the 
combustion zone, although the patentee Bergh did not 
find it necessary to say so since this expedient was well 
known in the art. While not used in the Bergh commer¬ 
cial installations, the Bergh patent provides a second 
means of attempting to regulate the rate of combustion, 
i.e., the introduction of live steam, another old and well 
known expedient. 

The only statement in the specification of the Bergh 
patent which in anywise appears to deal with the purpose 
of the bar 15 is the ambiguous sentence (page 1, lines 
85-89) : “The temperature of the coke residue in the 
lower part of the retort can thereby be regulated within 
a certain range, which reacts upon the distilling process”. 

Actually, this quoted sentence must relate back to 
Bergh’s reference in his specification to the use of steam 
which he injected into the combustion chamber. It is 
significant that the Bergh specification is silent about 
the regulation of the temperature of combustion, which 
occurs in the immediate neighborhood of the bar 15. 
Even more significantly Bergh’s specification is also silent 
about the problem of sintering, notwithstanding the 
55 fact that his apparatus is expressly intended for 
degassing and combusting fuels having notoriously 
bad sintering characteristics. 

To me Bergh’s silence as to these features is clearly 
understood for in the commercial embodiments of the 
structure of his patent as represented by the Kinne-Kleva 
and Kvarntorp installations, the only control of the rate 
of combustion that was exercised was by the method of 
regulating the volume of air introduced into the burning 
bed and the bar 15 in nowise operated to control or in¬ 
fluenced the rate of combustion. 

In the Kinne-Kleva and Kvarntorp installations the 
bar 15 was installed as far as I can determine as a “fifth 
wheel on a wagon” for it served no useful purpose and 
as stated above was entirely eliminated without affect¬ 
ing the unit’s operation, its removal being rather an im- 
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provement on the operation or at least a saving in mainte¬ 
nance. Being entirely surrounded by the hot mass, this 
bar had of necessity to be cooled to prevent its destruc¬ 
tion. It was for this reason and no other that the bar 15 
was made hollow and had water or air circulated there¬ 
through. 

The Swedish counterpart of Bergh’s patent, a true 
translation of which is attached hereto and made a part 
hereof as “Dalin’s Exhibit No. 4,” applies the reference 
character 6 to the bar which is 15 in the Bergh’s 

56 U. S. patent. The Swedish patent says this bar 
“can either be fixed or given a rocking movement” 

and in nowise imparts to it the function of regulating 
the temperature of the coke residue. 

« 

(Dalin’s Exhibits No. 1, 2-A, 2-B, 3, and 4 were re¬ 
ceived in evidence.) 

«««««« 

57 Q. You are familiar, are you not, with Exhibit 
3, which is written, I believe, in the Portuguese 

language? A. Yes, I am. 

Q. Can you tell the Court whether the booklet which 
I hand you now is the same as Exhibit 3, except that it 
is in the English language? A. Yes, it is. 

« « « « Dt 

58 (Dalin Exhibit No. 3-A was received in evi¬ 
dence.) 

By Mr. Jones: 

Q. Now, Mr. Johansson, earlier this morning you 
explained the efforts or attempts that were made in the 
operation of the original Bergh retort in order to control 
the temperature in the combustion zone. Did these Bergh 
units ever successfully control the temperature? A. No, 
it never did. 

Q. When the temperature in the combustion zone 
reached too high a point, what happened? A. The shale 
or the shale coke begins to melt and will be surrounded 
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with a glassy surface and below that surface we go to 
oil carbon and therefore even bad combustion. 

Q. Is that what you call sintering? A. Yes. 

Q. If I understand you correctly, when this sintering 
takes place it seals in the products of combustion within 
the particular piece of coke and prevents it from coming 
out and burning? A. Yes, that is what I mean. 

Q. Does sintering cause the bed to become solid in 
any way? A. Yes. 

Q. Did this happen in the Bergh original fur- 

59 naces? A. Yes, it did. 

Q. You described this morning the manner in 
which the retort operator would check on the temper¬ 
ature of the combustion zone. When the zone had been 
burning at too high a temperature did he have to do any¬ 
thing to break up the bed after he got it back to a satis¬ 
factory temperature? A. Yes. 

Q. What did he do? A. He put in some kind of 
steel pokers to break it down. 

Q. This morning I believe you referred to the mem¬ 
ber 28 of the Bergh patent, which is also shown on the 
chart as a bar? A. Yes. 

Q. Did you mean to call that a bar? A. No, that 
is no bar. That is quite simple steam or air inlet. 

Q. Referring to Dalin’s Exhibit No. 1, what, if any¬ 
thing, did you have to do w’ith the preparation of that 
paper? A. I wrote that paper, together with Tore J. 
Hedback, for the Fourth World Power Conference held 
in London. 

Q. Is Mr. Hedback the coinventor with Mr. Dalin in 
the application here in issue? A. Yes. 

60 Q. Now, referring to page 11 of Dalin’s Ex¬ 
hibit No. 1, and the illustration or view in the left- 

hand side of that page, wherein red lines have been 
drawn as showing the combustion zone, what have you 
to say as to whether the person drawing that zone was 
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lenient in the area that he attributed to being the com¬ 
bustion zone? A. I did not understand your question. 

Q. What have you to say as to whether the thickness, 
as shown by red, is larger than it normally is maintained 
or is it the correct size or smaller? A. This is larger. 

Q. In other words, if everything was in correct pro¬ 
portion the combustion zone in the left-hand figure, on 
page 11, would not be as thick or as deep as shown here 
in red? A. That is right. 

Q. Referring to the right-hand figure on page 11 of 
Dalin’s Exhibit No. 1, what means, if anything, is em¬ 
ployed to control the temperature within the combustion 
zone? A. We put in these tubes in the combustion zone. 

Q. And the figure that you are now testifying with 
reference to shows a combustion zone of considerable 
depth. Will you explain how it is that that zone is so 
much deeper than the zone as shown in the left-hand 
figure? A. On the left-hand figure the velocity 
61 downward of the shale coke is not more than about 
2 inches an hour, and in the other case about 6 
inches an hour. Depending on that method—we have 
2^4 times more input of shale and the section is about 
half of the section in the original Bergh. 

Q. How is it that in the structure, or modified struc¬ 
ture, shown in the right-hand view more shale can be 
processed than in the original Bergh structure as shown 
in the left-hand view? A. We can, in the left-hand 
case, right-hand case, prevent any sintering. 

Q. Whereas, in the left hand, which is the original 
Bergh, you could not prevent sintering? A. You could 
not prevent sintering. 

Q. Do I understand you are the chief engineer in 
charge of the entire plant at Kvarntorp? A. Yes, I am. 

Q. What have you to say as to other governments 
coming over to Kvarntorp to have you and your com¬ 
pany give them information with reference to the pro- 
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cessing of shale and possibly also process shale for them? 
A. Many other nations have been interested in Swed¬ 
ish shale or processing and many of them have asked us 
to make tests on foreign shales in our laboratory or in 
our production. 

« « 

64 (reading) 

“Testimony of CLAES JOEL GEJROT. 

“I reside at Orebro, Sweden, and am Managing Di¬ 
rector of Svenska Skifferolje A. B., a corporation wholly 
owned by the Swedish Government, which operates 
plants for the extraction of oil from shale located at 
Kinne-Kleva and Kvarntorp, Sweden. 

“I graduated in 1921 from the University of Tech¬ 
nology, Stockholm, Sweden, and upon my graduation 
went to Germany and entered the employ of Nieder- 
dreisb. Hiitte as a blast-furnace engineer. During the 
period 1922-1923 I was employed by Krupp, Germany, 
as a chemist, and during 1923-1931 I was employed as 
a smelting-house and open hearth engineer. 1932 to 
1936 I was chief engineer for A. B Bofors, Bofors, 
Sweden, leaving there to become the chief engineer and 
technical manager of 0/Y Vuoksenniska A/B, Finland, 
which position I held until 1941 when I became the 
managing director of Svenska Skifferolje A. B. 

“Since receiving my degree from the University of 
Technology I have written several books and papers 
dealing with Steelwork ingots, shale and the problems 
connected with the extraction of the oil content, etc. 

“As managing director, all of the work at the plants 
of Svenska Skifferolje A. B. is done under my super¬ 
vision and I make it a point to closely follow all 

65 of the technical problems that arise and I especially 
concern myself with all steps taken to increase the 

efficiency of the plants as due to the extremely low oil 
content of the Swedish shale it is difficult to process the 
same and not incur a loss. As the plants of Svenska Skif- 
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ferolje A. B. at Kinne-Kleva and Kvarntorp are the only 
source of oil in all Scandinavia, their extreme impor¬ 
tance to the Swedish economy can be readily appreciated. 

“Mr. Arvid Johansson, who is giving an affidavit in the 
matter of the above captioned cause, is the chief engi¬ 
neer of the Svenska Skifferolje A. B. and he works very 
closely with me, the two of us being constantly in con¬ 
sultation as to all matters concerning the maintenance 
and operating of the shale plants. 

“I have carefully read Mr. Johansson’s affidavit be¬ 
ing filed in this case and which, while he has approved 
the same, will be executed as soon as he can appear before 
the proper officer, and of my own personal knowledge 
know the contents thereof to be true. Were I to testify 
in this action, I would testify to the matters of Mr. 
Johansson’s affidavit as he has stated them. 

“Testimony of TORE JOHANNES HEDBACK 

“I am a subject of the King of Sweden and a resident 
of Sodertalje, Sweden, and the Tore Johannes Hed- 
66 back named as a joint inventor with David Dalin 
of the invention in issue. 

“I matriculated in 1934 at Borga, Finland,, after which 
I entered the Technical University, Helsinki, Finland, 
specializing in heat and combustion technics. Upon my 
graduation in 1938 from the Helsinki Technical Uni¬ 
versity I served my required year in the military and 
then was employed in the mechanical industry super¬ 
vising the construction and installation of gas generators. 

“In July 1941 I entered the employ of AB Svenska 
Maskinverken, Sodertalje, Sweden, hereafter designated 
SMV, as a designer and calculating engineer and since 
March, 1947 I have been in charge of the designing de¬ 
partment of SMV, working under Mr. David Dalin, 
my coinventor of the invention in issue and managing 
director of SMV. 

“Since 1943 I have been responsible for all shipments 
from SMV to the Svenska Skifferolje AB plants and 
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have personally supervised the design, installation and 
starting in operating of all such equipment. This has 
required that I spent much time at the Kinne-Kleva and 
Kvarntorp plants of Svenska Skifferolje AB and thus 
I became thoroughly familiar w^ith their design and 
operation. 

“In this work I cooperated closely with Mr. Arvid 
Wilhelm Johansson who is chief engineer of Svenska 
Skifferolje AB and, based on our joint experience, 

67 we jointly prepared and presented the paper ‘Da- 
lin’s Exhibit No. V before the Fourth World Power 

Conference held in London in 1950. I have carefully read 
Mr. Johansson’s affidavit, dated August 11, 1951, and 
of my own knowledge can testify as to those facts given 
therein that pertain to ‘Dalin’s Exhibit No. 1’ and as 
to ‘Dalin’s Exhibits Nos. 2a and 2b.’ 

“Included in those parts of ‘Dalin’s Exhibit No. 1’ 
that I personally prepared is the graph appearing on 
page 6 thereof. This graph is the result of very extensive 
studies and tests made by me to determine the extent of 
the cooling effect of a cooling element when placed 
within a glowing coke bed. As shown in red on the left 
hand view of page 11 of ‘Dalin’s Exhibit No. 1’ the 
bar 15 was located at least two inches below or outside 
of the combustion zone. 

“While working with Mr. Dalin on the Svenska Skif¬ 
ferolje AB’s problems, the greatest one of which was 
the objectionable sintering resulting from the poor con¬ 
trol of the rate of combustion of the coke, we jointly con¬ 
ceived the invention of the application involved in this 
litigation, wherein ducts are embedded in the fuel in 
the shaft and others are arranged in juxtaposition to the 
walls of the embedded portion of the retort, a heat ab¬ 
sorbing fluid being circulated through the ducts, the 
latter ducts being located in the manner of the coils 6 
of the left hand view on page 11 of ‘Dalin’s Ex- 

68 hibit No. 1,’ which coils I personally supervised 
the installation of. 
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“In the earliest Svenska Skifferolje AB installation, 
Mr. Dalin and I found that due to the extreme low 
caloric content of the shale being processed, the coils 6 
(the ones normally arranged in juxtaposition to the walls 
of the embedded portion of the retort) could best be 
raised as shown in the right hand view of page 11 of 
‘Dalin’s Exhibit No. 1.’ 

“However, when shale or other material having a 
higher caloric content are to be processed, these coils 6 
must be arranged in juxtaposition to the walls of the 
embedded portion of the retort as shown in the draw¬ 
ings forming part of the application involved in this 
litigation. It must be borne in mind that the caloric con¬ 
tent of the Swedish shale only averages 2050 kg. calories 
per kilogram, whereas in the shale in the United States 
of Brazil for instance it runs as high as 4000 kg. calories 
per kilogram. 

“I have carefully read Mr. Arvid Wilhelm Johan¬ 
sson’s stipulated testimony and can aver as to those parts 
thereof bearing on matters occurring from 1943 on and 
particularly those portions thereof from line 4, page 7, 
to the end thereof, and my testimony with respect to those 
matters therein contained "would be the same as Mr. 
Johansson’s. 

69 “Testimony of KARL EDMUND 

BALTZAR SCHJANBERG 

“I am a subject of the King of Sweden and a resident 
of Orebro, Sweden, and am Chief of the Laboratory of 
Svenska Skifferolje AB, which position I have held since 
1942, and also hold a professorship in oil-chemistry at 
Chalmer’s University, Gothenburg, Sweden. 

“I received the degree of Bachelor of Arts, Master of 
Arts, and Doctor of Philosophy from the University of 
Lund, Lund, Sweden, in 1925, 1927 and 1934, respec¬ 
tively. During the years 1934-1939 I held the position 
of Assistant Professor in Chemistry at Lund University 
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and during the years 1939-1942 I served as Assistant 
Professor at the University of Technology, Stockholm, 
Sweden. In 1942 I accepted the position of Chief of the 
Laboratory with Svenska Skifferolje AB, which position 
I still hold. At the time I accepted the position of Chief 
of the Svenska Skifferolje AB’s Laboratory, I was ap¬ 
pointed a full professor in oil-chemistry at Chalmer’s 
University, Gothenburg, Sweden. 

“My duties at Svenska Skifferolje AB require that I 
be familiar with the mechanical arrangements and pro¬ 
cesses employed in its plants, as well as their history and 
operation during the period preceding my connection. I 
am personally acquainted with Sven Wilhem Bergh, 
patentee of U. S. patent No. 1,618,566 and the shale 
processing units installed at Kinne-Kleva and 
70 Kvarntorp under his supervision. In the Bergh 
units as referred to in the Johansson testimony and 
as originally installed at Kinne-Kleva and Kvarntorp 
the only means employed to control the rate of combus¬ 
tion was the introduction of a large volume of air into 
the burning bed from below. 

“The original Bergh units each had a bar above a 
partition wall dividing the combustion chamber into 
two zones much in the manner of the bar 15 and the 
wall 19 of his patent No. 1,618,566. As actually used 
in the Bergh units installed by Svenska Skifferolje AB, 
the partition wall 19 divided the burnt mass or coke 
residue into two streams so as to be more readily dis¬ 
charged through the rotating grate bars. 

“A real step toward a solution of the problem arose 
w’hen Svenska Maskinverken installed a coke oven at 
Kvarntorp of the type illustrated on page 9 of ‘Dalin’s 
Exhibit No. 1,’ which involved the conception of Gustaf 
Emanuel Edling as covered in his patent No. 2,504,508, 
but was an improvement thereover. This particular struc¬ 
ture is covered by the Dalin and Gejrot application Serial 
No. 581,700, allowed February 15, 1951. Svenska Mas¬ 
kinverken then proposed that all the Bergh units be 
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rebuilt to provide for the circulation of a fluid heat 
absorbing medium through the combustion zone, 

71 but not in contact with the fuel therein, as taught 
by the Edling patent No. 2,504,508 and the ap¬ 
plication involved in this litigation. This proposal was 
accepted by Svenska Skifferolje AB. 

“The Bergh units rebuilt by Svenska Maskinverken 
and the new units built and installed by Svenska Maskin¬ 
verken do not depend on air to control the burning mass 
and the right hand view on page 11 of ‘Dalin’s Exhibit 
No. r shows their construction. In the units in their 
present form the coils 6 are elevated to a point above 
the lower ends of the retorts to serve as economizers as 
the coils 10 are so efficient in controlling the burning 
rate. However, when shale having caloric value greater 
than that of the Swedish shale, which is extremely low, 
is processed, the coils 6 must be located juxtaposed to the 
lower end of the retort as specifically described in the 
Dalin and Hedback application. 

“After the Bergh units were revamped to conform 
with the right hand view on page 11 of ‘Dalin’s Ex¬ 
hibit No. 1,’ it was possible to process two and one half 
times more shale in a given time through the units than 
in their original form without sintering, and at the same 
time greatly increase the amount of useful steam gen¬ 
erated as shown in ‘Dalin’s Exhibits Nos. 2a and 2b.’ 
Thus the capital investment required to process the 

72 same volume of shale as originally processed by 
the Bergh units was reduced 50 percent and at the 

same time the amount of steam available for the gener¬ 
ation of electrical current and other useful purposes was 
increased. With these changes the Kvarntorp plant is 
rapidly becoming a source of profit. 

“I have carefully read the affidavit of Arvid Wilhem 
Johansson, dated August 11, 1951, and particularly that 
portion thereof pertaining to the bar 15 and partition 
wall 19 as incorporated in the Kinne-Kleva and Kvarn¬ 
torp installations, and of my own knowledge, I know 
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Mr. Johansson’s statements with respect thereto are 
correct. 

“I have also compared the statements made by Mr. 
Johansson in his affidavit with respect to ‘Dalin’s Ex¬ 
hibits Nos. 2a and 2b’ and know them to be true, as all 
the laboratory tests used in compiling these exhibits were 
made under my supervision. 

“I am also in complete accord with the statements 
starting with line 11, page 19, and ending in line 15, 
page 20, of Mr. Johansson’s testimony as to the sentence 
in lines 85-89, page 1, of the Bergh patent specification. 

“Testimony of 

GUSTAF EMANUEL EDLING 

“I am a subject of the King of Sweden and reside at 
Stockholm, Sweden. 

“I matriculated in 1916 from the Junior College, 
73 Linkoping, Sweden, served one and one-half years 
in the Military Service and in 1922 graduated from 
the Royal Technical University, Stockholm, Sweden. In 
November, 1922, I became associated with Mellersta och 
Norra Sveriges Angpanneforening, Stockholm, Sweden 
as a consulting engineer, specializing in combustion, 
heat and power and in 1939 I became vice president in 
charge of engineering, which position I have had ever 
since. I have under my direct charge about 115 engi¬ 
neers in the field of combustion, heat and power. 

“In May, 1940 I was retained by the Swedish Marine 
Department as consulting engineer for their proposed 
shale oil plant at Kinne-Kleva, Sweden, particularly with 
regard to their combustion, heat and power problems. 
This plant was designed and built under Mr. Bergh’s 
personal leadership and went into operation in the be¬ 
ginning of 1941 and operated all through the war. Later 
in about 1944 the shale oil plant at Kinne-Kleva was 
taken over by the new-organized government-owned 
Svenska Skififerolje AB, which company was then plan- 
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ning a new shale oil plant of greater capacity at Kvarn- 
torp. 

“I was retained by Svenska Skifferolje AB as con¬ 
sulting engineer in the same capacity for the new plant. 

“In 1948 I was appointed as technical adviser to the 
Swedish Government Committee formed for the 

74 purpose of finding ways and means for improving 
the economic results of the shale oil operations at 

Kvarntorp, the operation at Kinne-Kleva having been 
discontinued at that time. The primary reason for the 
appointment of the committee was the uneconomical re¬ 
sults of the shale oil operations with the means and 
methods so far used. Prior to this time experiments and 
tests had been made under my supervision at the Kvarn- 
torp plant based upon the principle disclosure in my 
patent No. 2,504,508 and certain improvements were 
made by Dalin, Gejrot, Hedback and Johansson. These 
tests indicated that if the Bergh furnaces were rebuilt 
according to these principles it would be possible to ob¬ 
tain an economical shale oil operation at Kvarntorp. A 
careful investigation by the committee convinced the 
committee that such would be the case and it was ac¬ 
cordingly decided that one of the Bergh furnace houses, 
recognized as Bergh 1, later changed to Kvarntorp 1, 
should be rebuilt and if the results of the operation in 
the rebuilt plant corresponded to the contention of the 
committee, then the remaining two Bergh furnace houses 
should also be rebuilt. Should the operation of the re¬ 
built Bergh 1 not have been as anticipated by the com¬ 
mittee, then I, as technical adviser to the committee, 
would have advised that the operation of the shale oil 
plant at Kvarntorp be discontinued. 

“The Bergh units as installed depended upon the 

75 introduction of a large amount of air into the burn¬ 
ing mass from below to regulate or control the 

combustion rate thereof, and from a commercial and 
economical standpoint had proved impractical as the 
volume of shale that could be processed therein during 
any 24-hour period was extremely small. Also, the large 
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volume of air required to be passed through the burning 
bed, resulted in dilution of the combustion gases and a 
consequent loss of efficiency. Hence, the Bergh units 
were operated at a loss and Svenska Skifferolje AB was 
seeking help and advice from every quarter in an en¬ 
deavor to increase the efficiency of the Bergh units. 

“While making this study I conceived the idea of cir¬ 
culating a heat absorbing fluid through the burning bed, 
but not in contact therewith, thus accomplishing two 
results, the prevention of sintering and at the same time 
enabling the plant to process a greater amount of shale 
per hour than before, and the production of additional 
useful steam. This is disclosed and claimed in my U. S. 
patent No. 2,504,508 and the Dalin and Hedback appli¬ 
cation, the latter being an improvement over, but in¬ 
corporating, my invention. 

“I have carefully read the affidavit of Arvid Wilhem 
Johansson dated August 11, 1951 and the affidavit of 
Karl Edmund Baltzar Schjanberg, which is to be exe¬ 
cuted August 16, 1951, and of my own knowl- 
76 edge can testify that all the statements contained 
therein are correct.” 

Ifc ^ Ik Hr Ik 

Cross Examination by Mr. Cochran 

Q. Referring first to the specification of the Bergh 
patent, with which, I believe, you testified you are 
familiar? A. [Mr. Johansson] Yes. 

Q. Now, I believe that you testified that a certain 
sentence in here referred to something other than the 
bar 15. The sentence reads: 

“The temperature of the coke residue in the lower 
part of the retort can thereby be regulated within a cer¬ 
tain range, which reacts upon the distilling process.” 

Now, that is column 2, beginning with line 85, the 
first page of Bergh— A. Yes. 

Q. You testified that that referred to something other 
than the bar 15? A. Yes, I did. 
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Q. Well, now, the preceding sentence: “Below the 
row of retorts is placed a bar 15 which preferably is con¬ 
structed hollow, provided with an inlet pipe 16 and out¬ 
let pipe 17 for air or water in order to cool the bar/’ 

77 The preceding sentence refers to the bar 15? A. Yes. 

Q. And the next sentence says: “Below the bar 
15 is arranged a wall,” and so forth. A. Yes. 

Q. There are portions of the specification both before 
and after that sentence which refer to the bar 15? A. Yes. 

Q. What possible reason can there be for your con¬ 
clusion that it refers to something other than the actual 
bar 15? A. I mean that that sentence—the temperature 
of the coke—excuse me. I mean that by regulating, by 
injecting steam from that part, from those steam inlets 
at the bottom, you possibly can regulate the combustion 
zone. Therefore, I mean each word about regulating 
refers to the bar or the steam inlet 28. 

Q. We are concerned here wfith what Mr. Bergh in¬ 
tended in his specification, and since he gives a state¬ 
ment as to the function of something, directly after his 
description of the pipe 15, isn’t it reasonable to suppose 
that he was speaking of the function of pipe 15? A. I 
suppose he was speaking about this bar 15; but this bar 
15 could not possibly regulate the combustion zone. 

Q. Then it is your testimony that the Bergh de- 

78 vice, as you used in Sweden, did not operate as 
stated here, as Bergh intended it? A. Yes, I mean 

so. 

Q. Now, you included a member 15 in those machines 
you built in Sweden? A. We included those bars in 
two of our furnaces, but the third we did not include 
that bar; but we removed that bar 15 almost immediately 
because we always got sintering and when we got sinter¬ 
ing all of the cinders hang on top of this bar. That was 
the first step. We removed the bar and after that we 
removed the partition wall, too. You see, when you have 
such a wall in an ash pit, the combustion intends to fol- 
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low the wall and when we removed the wall we got more 
uniform flow from the ash pit to the combustion zone. 

Q. Now, I was referring to the machines that had 
the bar in them. I would like to direct your attention 
to those specifically. Now, in those machines how large 
did you make the pipe 15 A. About 2 inches. 

Q. What does the patent tell you about the size of 
it? A. Nothing. 

Q. So that you just made it 2 inches because you 
thought that would be a convenient size? A. Yes. Bergh 
himself made them 2 inches. He operated that 

79 plant in Kinne-Kleva until July, 1943. 

4K ^ 

Q. Now, if the pipe were bigger you w’ould have 
more of a tendency to control the temperature of the 
bed, would you not? A. I don’t think so. 

Q. Why not? It would have more heat absorbing 
surface, wouldn’t it? A. Yes, but the influence from 
that cooled bar to the combustion zone is very, very low 
because of the low conductivity in the shale, spent shale, 
in the coke. 

Q. I believe it is the gist of your testimony that the 
bar 15, as it was used in the Bergh apparatus and other 
devices of the Bergh type, which you built, the bar 15 
was not placed directly in the combustion zone where 
the fuel was burning? A. No, it was not. 

Q. What does the patent say about that? A. Noth¬ 
ing about that. That bar is located below the row 

80 of retorts. It says nothing about how much below. 

Q. Wouldn’t you say that any expert in this 
art would recognize that a bar which was below the com¬ 
bustion zone could have very little effect on regulating 
the temperature of the combustion zone, anyone would 
recognize that, wouldn’t they? ♦ * * The Witness: I 
would say so. 

Q. So, when Bergh says that the purpose of his bar 
15 is to regulate the temperature in a way which would 
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react on the distilling process, wouldn’t that indicate 
that he intended his bar to be placed in the combustion 
zone? A. He did not. 

Q. He did not actually, but wouldn’t this passage in 
the patent indicate that he intended to? A. The dis¬ 
tillation zone is up in it, and if he had placed that bar 
in the combustion zone it could possibly react on the dis¬ 
tillation. 

Q. The heat for distillation comes from the 

81 combustion zone, doesn’t it? * * * A. That is right. 

Q. If you had a cooler combustion zone bed, it 
would react on the distillation zone; isn’t that so? A. No. 
The heat comes from the flue gases surrounding the re¬ 
tort. 

Q. In other words, no amount of control that you 
could make down in the combustion zone would affect 
the temperature in the distillation chamber, the retort? 
A. Of course, I could affect the temperature in the 
combustion zone by the combustion air but only with 
combustion air. This bar was located below the com¬ 
bustion zone. This is a surface burning. 

Q. That raises another question. In the Bergh speci¬ 
fication he calls chambers 9 combustion chambers. How 
do you explain that? How does that conform to your 
idea of where the burning takes place? A. I already 
said that this combustion zone is not very deep and that 
the combustion zone is surface burning. Therefore, those 
chambers 9 are only ash pits and nothing else. 

Q. He calls them combustion chambers, doesn’t he? 
A. They are no combustion chambers. 

82 Q. What would you say member 15 is embedded 
in? A. In hot ash. 

Q. And it would have a cooling effect around itself 
for a certain distance; I believe you indicated 1 or 2 
inches, at least? A. Yes; I said one-half to one inch. 
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Q. Was any attempt made in your experiments with 
the Bergh device to move the bar 15 into the combustion 
zone to attempt to regulate the temperature there? A. No, 
we never did. 

Q. How did you cool the bar 15? A. With water 
or air. 

Q. Well, w’hich? A. With water. 

Q. Do you feel, as an expert in the art, that a single 
bar 15 could be constructed and placed somewhat in the 
similar fashion as Bergh but higher, perhaps, so they 
would have a regulating effect on the combustion tem¬ 
perature? A. Yes; if he had put it in the right com¬ 
bustion zone. 

Q. If you had done that and you had found there 
was not sufficient regulation, it would have been rather 
obvious to use a plurality of pipes rather than just one 
to increase your regulating effect, would it not? A. Yes, 
it would. 

83 Q. Suppose you had before you the Bergh dis¬ 
closure and the following suggestion was made: In 
the process of burning fuel having a low sintering temper¬ 
ature, the step of circulating a fluid heat absorbing 
medium, in juxtaposition to but not in contact with fuel 
in the zone of combustion in sufficient volume and quan¬ 
tity to maintain the temperature of the fuel in said zone 
below the sintering temperature thereof — if you had 
that suggestion with the Bergh disclosure, what changes 
would you make in the Bergh device? A. You see, in 
that case, in the original Bergh, there is a bar with cold 
water. In the other case, it is water with 25 atmospheric 
pressure. 

Q. What is this other case you are referring to? A. 
In that case, for instance, of coke burning—I mean if 
you would try to put in more such bars in the combus¬ 
tion zone, they would be destroyed very fast because in 
that way he did it. He had cold water and the surface 
of that bar would be cold and you should get corrosion. 
I don’t know if that was the question you asked me. 
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Q. Your answer did not seem to be directed particu¬ 
larly to what I asked you. I read you a claim. 

4K « 

84 Q. If you had before you the Bergh patent and 
the suggestion contained in claim 4 of the Edling 

patent, what changes would that suggest to you to make 
in the Bergh device? A. May I ask you if you mean— 
I did not get the question. 

Q. Would that suggest placing a series of pipes in 
the combustion zone in Bergh so as to regulate it so you 
would not get sintering? A. Not so as constructed. 

Mr. Jones: He meant not the way. 

The Witness: Not the w’ay Bergh made his bars. 

Mr. Cochran: I am talking about changing Bergh in 
the light of what Edling has to suggest in his claim. 

The Court: You want to ask him how he would do 
it. Assuming the Bergh patent, and assuming this claim 
4, this Edling patent, how would you go about doing it, 
making the change from the Bergh patent, in the 

85 light of No. 4? Is that what you are getting at? 

Mr. Cochran: That is it. 

The Witness: What I would do is to make a change 
in the Bergh patent? 

The Court: By the use of No. 4? 

The Witness: I would put in these tubes, embedded 
directly in the hot mass to get a cooling effect on the 
whole hot mass. 

« « 

ALEXANDER GRAHAM CHRISTIE 

Q. Give your name, age, residence and occupation. 
A. My name is Alexander Graham Christie, age 71, a 
citizen of Maryland. Do you wish me to qualify? 

86 Q. Yes. A. I graduated in engineering at the 
University of Toronto in 1901. I was employed 

with the Westinghouse Machine Company from 1901 
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to 1904 on the development w^ork of their steam turbines 
and gas engines. I was instructor at Cornell University 
in 1904-1905, and went with the Allis-Chalmers Com¬ 
pany in 1905 until 1907 on the development of their 
steam turbines and gas engines. 

From 1907 to 1909 I w^as completing a cement mill in 
western Canada. 

From 1909 to 1914 I was with the University of Wis¬ 
consin as assistant, and later associate professor of steam 
and gas engineering. 

Since 19141 have been connected with the Johns Hop¬ 
kins University at Baltimore in the engineering depart¬ 
ment. 

At present I am emeritus professor of that university. 

I have been on a great deal of consulting work both 
here and abroad in connection with steam and combus¬ 
tion problems. 

Q. Did you at my request make a study of the Bergh 
patent, No. 1,618,566? A. Yes, I did. 

Q. Did I ask you to determine, drawing upon your 
wealth of experience, what effect, if any, the bar 
87 15 shown in Figure 1 of the Bergh patent, could 

possibly have on the temperature of the combustion 
zone of a plant operated in accordance with the dis¬ 
closure of the Bergh patent? A. It could have prac¬ 
tically no effect. 

Q. In reading the Bergh patent I note that Bergh 
calls the zones chambers 9; that you will find on each 
side of the partition wall 9, as combustion zones. What 
have you to say as to whether the chambers 9 support 
any combustion within them? A. The chambers 9 are 
so marked here that they are below the apex of the 
dividing wall 19, and if the combustion zone was below 
that point, the pipe 15 would have no effect whatever. 
If the combustion zone was, as drawn by Mr. Johansson 
here, just below the edge of the retort, then chambers 9 
and 9 must be ash pits only. 
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I think there may be another point there also. By 
having the hot ash pass down through chamber 9, with 
the air coming up from below, there is a pickup of heat 
which would aid in combustion and it is really cooling 
the ash and cooling the sinter particles that he has pro¬ 
vided that depth. 

Q. Mr. Johansson on the stand this morning marked 
the chart, Exhibit 6, in pencil as depicting what he con¬ 
sidered to be the area or the extent of the combustion 
zone in the Bergh furnaces built and operated in 

88 accordance with the Bergh United States patent. 
Do you agree with Mr. Johansson in his interpre¬ 
tation of the extent of the combustion zone? A. As to the 
depth, I would think that is correct. As to the exact 
location, I would differ slightly, because I do not think 
there will be any combustion taking place in the sec¬ 
tion directly under the retort; but only this section direct¬ 
ly under the retort has no combustion. There is no place 
for the gases to go and therefore there would be no com¬ 
bustion. The gases must pass up through the sides of the 
retorts so that combustion is taking place at the sides 
only and not directly above 15. 

Q. Therefore, there is more reason than ever for the 
assertion that the bar 15 can have no possible control on 
the temperature in the combustion zone; is that correct? 
A. Yes, that is my conclusion. 

Q. Bergh in his application says that steam is intro¬ 
duced into the lower end of the retort through the ports 
10. What is the purpose of that steam? A. The pipe 
in the center of the retort is intended to draw off the 
gases and the volatile distilled material from the shale 
passing down the retort. Now there must be some suc¬ 
tion on that pipe and in order to prevent the drawing up 
of gases from the combustion zone into that pipe 

89 it is necessary to seal with some steam to prevent 
the entrance of the flue gases into that pipe. That 

was the purpose of the steam seal. That is a common 
experience. It is very frequently done. 
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Q. What means do you understand that Bergh em¬ 
ployed in the structure of his patent 1,618,566 that could 
be used to in any wise control the rate of combustion or 
the temperature in the zone of combustion? A. Well, 
from my experience with gas producers, I would say 
that control was done by the steam admission at open¬ 
ing 28, because steam admitted under the fuel bed we 
know quite well will regulate the temperature of the 
fuel bed. 

Q. Would the admission of air at the bottom have any 
effect on the combustion? A. Air also w’ould do that, 
because it carries away the heat as well and keeps the 
temperature down. 

Q. What effect, if any, would the speed of through¬ 
put of shale through the retort have? A. The slower 
the through-put of shale, the less combustion will take 
place and therefore the lower the temperature in the 
combustion zone. 

Q. Mr. Johansson explained to the Court his reasons 
for considering sintering to be bad. Will you also explain 
to the Court why sintering is bad in an operation 
90 of this type? A. Probably the easiest parallel 
that I might mention is the ordinary clinker that 
you get in a furnace where your ash tends to run together 
and form a glassy surface over the surrounding material, 
and the hottest part of the combustion zone in this retort 
will be the top surface of the burning material, and 
therefore it will tend to flux over the dense surface and, 
as Mr. Johannson said, cover over some of the com¬ 
bustible material in the surrounding or material under¬ 
neath and lessen the amount of material that may be 
burned out of the shale, and the tendency, once you get 
that sintering started, is to form a huge mass in there 
which is difficult to break up and for which the inventor 
himself provided the breaking rolls in the bottom of his 
device to break up his sinters. 

Q. As an authority in the field of combustion, does 
Bergh in any wise teach you the control of the temper- 
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ature in the combustion zone by other than the use of 
steam or air introduced through the ash pit? A. No. 

Q. If you will examine the Bergh patent again, and 
particularly Figure 1, there is an inverted angle over 
each bar, is there not, so that it is of irregular shape? 
A. Yes. 

Q. And that is shown better in the chart, Ex- 

91 hibit 6? A. Yes. 

Q. What have you to say as to whether rotation 
of the bar 15 w^ould aid or assist in the breaking up of 
any clinkers that might form in the Bergh operation? 
A. In any device which tends to rock or disturb the 
fuel bed during its combustion tends to break up clinker 
or sinter formation. So that as a result the rocking of 
bar 15 would tend to break up and lessen the danger 
of the large sinters forming in the chambers. 

Q. Now, referring to this angle member, which is 
inverted and secured over the top of the bar 15, would 
that angle member in any wise induce or increase the 
effect of the bar 15 if it had any effect on the combus¬ 
tion zone? A. No. 

Q. If anything, it would tend to lessen any effect it 
might possibly have; is that correct? A. Yes. I regard 
it more simply as a splitter device to divide the stream 
of shale between the two pits 9 and 9. 

Q. Now will you refer to claim 3 of the Bergh patent 
and the phrase that I have underlined, which reads: 
“Means for regulating the temperature of said coke 
residue.” Reading that claim and referring to the Bergh 
disclosure, what would you, as an authority in this field, 
say that Bergh had reference to? A. I would say 

92 he had reference to the admission of steam and air 
at port 28. 

Q. How far would you say any influence of a bar 
such as bar 15 could extend beyond the bar? A. Not 
more than an inch or two. That is apparent from our 
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usual experience in boiler furnaces where we have water- 
cooled walls adjacent to the burning fuel and it has an 
influence of only about an inch or an inch and a half 
or somewhere in that order. 

« « « -lit 4K 

Q. I believe Mr. Johansson misunderstood a ques¬ 
tion: What effect, possible effect, can the bar 15 of the 
Bergh patent have on the distillation zone? A. I do 
not think it can have any effect whatever because the dis¬ 
tillation zone is placed so far above the bar it would be 
impossible to have any influence on distillation. The 
material being handled here, whether coke or shale, has 
a very low heat transfer conductor and consequently any 
influence of bar 15 would be zero practically at the dis¬ 
tillation zone, as shown in the Bergh patent. 

m m * lit m 

93 Q. Did you hear the question that Mr. Cochran 
asked Mr. Johansson with respect to what changes 

in structure would he make in the Bergh patent, having 
claim 4 of the Edling patent before him, to produce the 
structure that is here in issue? 

94 The Witness: Well, it seems to me that the Ed¬ 
ling patent has a different idea in it from the Bergh 

patent. The Bergh patent, in putting bar 15 in the fuel 
bed, would infer that all of the arrangements that could 
be made in the Bergh patent, must be made in the fuel 
bed. In the Edling patent, the idea is introduced of 
cooling the retort material by having pipes along the 
side of the material to tend to cool the material itself 
in the retort, which is not involved in the Bergh 
patent. 

95 The Court: I think we understand it was not 
involved in the Bergh patent. I think the question 

was designed to bring out how you would synthesize the 
two, if you could. , 

Mr. Jones: Maybe I can ask a question that will clear 
this up. I 
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By Mr. Jones: 

Q. Would the interposition of a number of tubes 
purely within the combustion zone or the burning com¬ 
bustion zone bed satisfactorily control the temperature 
in the distillation zone. A. Not necessarily. It could 
control it to some extent, but not necessarily, because the 
reactions in the distillation zone may themselves be heat 
producing which, in most cases, they are. 

Mr. Jones: That is all. 

Cross Examination by Mr. Cochran 

Q. So, it is the gist of your testimony now that the 
bar 15 can have no effect on either the combustion tem¬ 
perature or the distillation temperature; that is correct, 
isn’t it? A. Substantially so. 

Q. Now, you base your conclusion that you drew there 
on the showing in the patent drawing, that is, the rela¬ 
tive proportions, placement of the parts in the 
96 patent drawings? A. Yes. 

Q. You realize, of course, that patent drawings 
are not supposed to be scaled drawings which show exact¬ 
ly proportioned parts, don’t you? A. Yes, sir. 

Q. It is also your testimony that Bergh does not even 
suggest the idea of control by submerged pipe with con¬ 
trolling fluid in it; he does not even suggest that? A. He 
is putting a cooling fluid through it. He has to do that 
to keep the bar from being burnt up. 

Q. Does he suggest control of temperatures in the fur¬ 
nace by that? A. He says that the temperature of the 
coke residue could be controlled, which we question, as 
to the accuracy of his statement. 

Q. Now refer to claim 3. I believe it is your testi- ■ 
mony that the “means for regulating the temperature of 
said coke residue” referred to means for admitting the 
steam or air? A. Yes. That is a very common prac¬ 
tice. It is done all the time in the gas business. 
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Q. Three or four lines below that in the same claim 
it says: “Means for introducing air and steam in said 
combustion chambers.” What does that refer to? A. That 
refers also to the admission of air and steam in 28. 

97 Q. It would be kind of funny to claim the same 
element twice in the same claim? A. I don’t know 
about that. 

Mr. Cochran: That is all. 

****** 

99 (Offer of Plaintiff’s Exhibit No. 11 withdrawn; 
Plaintiff’s Exhibit No. 12 received in evidence.) 

Mr. Jones: I would like to call Mr. Dalin. 

Whereupon DAVID DALIN was called as a witness 
by and on behalf of the plaintiff, and having been first 
duly sworn was examined and testified as follows: 

Direct Examination by Mr. Jones 
Q. Give your name, age, residence and occupa- 

100 tion. A. I am 59 years old. I am managing direc¬ 
tor of the A B Svenska Maskinverken. I am also 

president of the Sunrod Manufacturing Corporation of 
New York, which is a company organized to put on the 
American market some of our products. I have been in 
practical engineering for 40 years. Most of the time has 
been in relation to heat and boilers. Since 1941 I have 
been managing director of the Swedish company which 
I mentioned before. 

Q. Are you the David Dalin who is one of the in¬ 
ventors in the application. Serial No. 648,796, which is 
here involved? A. Yes, I am. 

Q. It has occurred to me, Mr. Dalin, that in our dis¬ 
cussions here, in our questions, we have failed to bring 
out clearly what takes place in the distillation zone. I 
wonder if you would not briefly state, give us the answer. 
A. When the shale is brought into the retort it has a low 
temperature, but as it progresses downwards it is heated 
indirectly by the hot gases flowing on the outside of the 
retort. 
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Q. Using Exhibit No. 5, will you please explain to 
the Court just what part you are referring to ? A. When 
I talk about the retort, I mean the center part. 

Q. Which is colored green? A. And the part 

101 on the outside. In this particular case it is a little 
diflFerent from the Bergh retort. 

In this particular case it is intended to have burning 
fuel up above those tubes that are in this chart colored 
blue and red, respectively. There is, however, above this 
point a portion where there is no coke residue but a 
void space occupied by flue gases. 

These flue gases are hot and they transmit heat in¬ 
directly through the retort wall into the shale that is 
being distilled. As the temperature rises in the shale up 
to about 350 to 400 degrees centigrade, the shale starts 
to give off its volatile content in the form of gas and this 
gas is taken away by suction and conveyed to various 
condensers and other places surrounding the plant to 
be used. 

As the volatile contents have been driven away from 
the shale the other residue is what we call shale coke, 
which contains, in the case of Swede shale, about half 
of the heat content of the original shale. That residue is 
later burned in one way or another and supplies the heat 
or the majority of the heat for the continued distillation 
of the shale. 

Q. Now, in the structure that is involved here, this 
de-gassed shale, which has become the shale coke, is 
picked up at the bottom of the retort of the chart. Ex¬ 
hibit 5, and then by means of the screw conveyor 

102 and the elevator buckets carried up and then dis¬ 
charged into these combustion chambers that you 

have referred to, wherein the coke burns; is that correct? 
A. That is correct. 

Q. Now, in the Bergh retorts, built according to his ■ 
patent No. 1,618,566, in this case the burning mass of ‘ 
coke does not surround the retort; is that correct? A. That 
is correct. 
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Q. Are you familiar with these original Bergh re¬ 
torts that were built at Kinne-Kleva and operated by 
Mr. Bergh? A. Very well acquainted with them. 

Q. And also with the retorts at Kvarntorp? A. Yes. 

Q. What, if anything, has your company had to do 
with the conversion of the original Bergh retorts at 
Kvarntorp? A. We have entirely rebuilt them, as far 
as the equipment for controlling the temperature is con¬ 
cerned, and also for all of the utilization of the waste 
heat. 

Q. Now, in the Bergh structure, as distinguished from 
the structure of the application here involved, the coke 
proceeds down the retort much in the same manner of 
your application? A. That is right. 

Q. But then when it reaches the end of the re- 
103 tort, when it is supposed to have been reconverted 
into coke shale, and there it burns in the same man¬ 
ner testified to by Mr. Johansson; is that correct? A. 
That is correct. 

Q. And it is the hot gases that are given off by this 
burning bed passing up on the outer side of the retort 
that heats the retort so as to effect the freeing or distil¬ 
lation of the gases? A. I would say that is fundamental¬ 
ly so. There is also secondary heat going on down in the 
lower end in the form of secondary radiation from the 
side wall down to the retort; but the majority of the 
heat is transmitted from the gas direct onto the retort 
walls. 

Q. Are you personally familiar or acquainted with the 
operation of the original Bergh units that were built, 
as Mr. Johansson testified, in accordance with the Bergh 
patent. No. 1,618,566? A. Yes. 

Q. What have you to say as to the depth of the com¬ 
bustion zone in these units like the Bergh patent. A. I 
have not measured that myself, but some of my engi¬ 
neers have done very careful calculations on it. 
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Q. What reports did they give you as to that 

104 depth of the bed? A. They told me it would be 
anywhere from 1 to V/i inches. 

Q. In other words, as Mr. Johansson characterized it, 
it was merely surface burning? A. Surface burning. 

Q. These original Bergh units in Sweden that you are 
familiar with, did they have a bar comparable to the 
bar 15 of the Bergh patent? A. That I would not be 
able to testify to because I paid no attention to it. 

Cross Examination by Mr. Cochran 

Q. You say that the burning coke in the case of Bergh 
does not surround any portion of the retort? A. That 
is correct. 

Q. All below it? A. It is all below it. 

Q. Why is it necessary then for him to provide the 
protective material 18 at the bottom of the retort? A. 
That is partly to take care of the secondary radiation 
which I mentioned before. As the top of the fuel bed 
burns it radiates heat over to the side wall and then in 
turn back onto the retort. 

105 Q. Well, he provides this collar on the very 
lowest portion? A. That is right. There is also a 

certain amount of heat that is conducted, transmitted 
from being in contact with the hot bed at the bottom, 
which, of course, extends up like any metal would con¬ 
duct heat. 

Q. Isn’t it to be expected there is to be a little build¬ 
ing up there and that is why he provided those collars 
18? A. On the outside? 

Q. Yes. A. No. That is impossible. 

(Defendant’s Exhibit No. 1 was received in evidence.) 

106 Mr. Cochran: I meant to indicate by my open¬ 
ing statement that one of the primary references 

that we were relying upon was Bergh. That of course 
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was not meant to indicate that McDevitt and Parr do 
not have their application to certain subsidiary claims 
in the case. You see, Claim 23 is not the only claim 
involved. 

The Court: If Claim 23 falls, the rest of them fall, 
too. 

Mr. Cochran: That is right. 

The Court: I think you concede that too, don’t you, 
Mr. Jones? 

Mr. Jones: Very much so. Your Honor. 
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MEMORANDUM OF COURT 

This is a proceeding brought under 35 U.S.C. Sec. 63, 
R.S. Sec. 4915, for a patent for a process and device for 
destructive distillation. The application for patent bears 
Serial No. 648,796. 

Claims 23 to 27 inclusive of the application were finally 
rejected by the Patent Office and this action followed. 
Claim 23 is typical and is as follows: 

“23. In a device for the dry distillation of mate¬ 
rials: an upright combustion shaft in which fuel is 
adapted to be burned to provide the heat necessary 
for distillation; an upright retort in said combustion 
shaft at least the lower portion of which is embedded 
in the fuel in the shaft, said retort being adapted to 
contain material to be distilled by the heat of combus¬ 
tion in the shaft; and means for controlling the tem¬ 
peratures in the shaft and the retort to preclude at¬ 
tainment of temperatures therein at which sintering 
of the fuel and the distillant takes place, said means 
comprising a network of ducts through which a heat 
absorbing fluid circulates, certain of said ducts being 
embedded in the fuel in the shaft and dispersed at 
intervals transversely of the shaft so that the influence 
of the heat absorbing fluid circulating through them 
emanates from a number of sources spaced trans¬ 
versely throughout the bed of fuel in the shaft, and 
the remaining ducts being arranged in juxtaposition 
to the walls of said embedded portion of the retort.” 

The rejection of the Patent Office was based primarily 
on the Bergh Patent No. 1,618,566, although other patents 
are cited to show certain ancillary features. 

It seems to the Court that the claims in the pending 
application do not define structures which are patentably 
distinct from those of the Bergh patent. This being so, 
plaintiff would not be entitled to the relief sought. The 
Court is unable to say that the Patent Office was in error 
in its rulings. 
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The complaint, therefore, will be dismissed. 

Counsel will prepare and submit on notice findings of 
fact, conclusions of law and judgment. 

/s/ Walter M. Bastian, 

Judge 

March 18, 1952 


JUDGMENT 
[Caption Omitted] 

This action came on to be heard at term and thereupon 
upon consideration thereof, it is this 31 day of March, 
1952, 

Adjudged that the complaint be and it is hereby dis¬ 
missed, wdth costs against the plaintiff. 

/s/ Walter M. Bastian, 

Judge. 

Approved as to form: 

/s/ James H. Littlepage, 

Attorney for Plaintiff. 
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FINDINGS OF FACT AND 
CONCLUSIONS OF LAW- 

[Caption Omitted] 

Findings of Fact 

1. This is an action under R.S. 4915 (U.S.C. title 35, 
section 63) in which the plaintiff, David Dalin, sought 
to have the Court authorize the allowance of claims 23, 
24, 25, 26 and 27 of application for patent Serial No. 
648,796 of which he is assignee. 

2. The application in issue relates to an apparatus for 
the destructive distillation of oil shale embodying a retort, 
in which the distillation takes place, mounted in a vertical 
combustion shaft, the lower end of the retort being em¬ 
bedded in the burning fuel bed in the combustion shaft. 
In order to maintain the temperature of the burning fuel 
below- that at which sintering takes place, a number of 
fluid conducting cooling pipes are disposed in spaced 
relationship in the fuel bed, some of the pipes being 
disposed close to the retort wall. 

3. The Bergh patent No. 1,618,566 discloses an ap¬ 
paratus for the destructive distillation of oil-bearing shale 
in w-hich the distillation retort is mounted in a vertical 
combustion chamber having a combustion zone at the 
low-er end of the retort. A network of fluid conducting 
pipes is disposed in the upper portion of the combustion 
chamber beside the retort walls, some of the pipes lying 
closely adjacent the walls and extending to the lower end 
of the retort. A further fluid conducting pipe is disposed 
in the coke residue below the retort. 

4. The Edling patent No. 2,504,508 describes an ap¬ 
paratus and method for burning fuel in which the walls 
of the combustion chamber are cooled by, or formed of, 
fluid conducting pipes in order to maintain the temper¬ 
ature of the fuel in the combustion zone below the sinter¬ 
ing temperature thereof. 

5. The Parr et al patent No. 1,827,483 relates to an 
apparatus for the destructive distillation of coal wherein 
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heat is applied to the coal solely through the walls of a 
vertical retort. 

6. The disposition of the lower end of the retort in 
the Bergh patent at the level of the burning fuel is the 
equivalent of embedding the lower end of the retort in 
the fuel. 

7. The fluid ,conducting pipes in the Bergh combustion 
shaft above the combustion zone w’ould inherently operate 
to control temperatures in the shaft. 

8. The air or water conducting pipe embedded in the 
coke residue in the Bergh furnace would operate, as 
stated in the patent, to regulate the temperature of the 
fuel surrounding the pipe. 

9. It w'ould not require invention to provide the 
Bergh device wdth additional temperature controlling 
pipes embedded in the combustion fuel in space relation. 

10. Claim 23 does not define invention over the Bergh 
patent disclosure. 

11. The Edling patent suggests modification of the 
Bergh apparatus to provide a plurality of spaced cooling 
pipes in the combustion zone to prevent sintering of the 
burning fuel. 

12. Claim 23 does not define invention over the Bergh 
patent in view* of Edling. 

13. Claims 24, 25, 26 and 27 define nothing inventive 
over claina 23. 

14. Claims 23, 24, 25, 26, and 27 do not define inven¬ 
tion over the Bergh patent in view of the prior art 


Conclusions of Law 

1. Where a patent has inventors different from the 
applicants in a later filed application, the patent is a 
reference for all that it discloses against the application, 
even though the patent and application have a common 
assignee. 
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2. The plaintiff is not entitled to a patent containing 
any of claims 23, 24, 25, 26 and 27 of application Serial 
No. 648,796. 

3. The complaint should be dismissed as to all the 
claims involved. 

/s/ Walter M. Bastian, 

Judge. 


NOTICE OF APPEAL 
to the 

UNITED STATES COURT OF APPEALS 
FOR THE DISTRICT OF COLUMBIA 

[Caption Omitted] 

Notice is hereby given that plaintiff, David Dalin, 
hereby appeals to the United States Court of Appeals for 
the District of Columbia from the Judgment entered in 
this action on or about March 31, 1952. 

/s/James H. Littlepage, 
Investment Building, 
Washington, D.C. 

Attorney for Plaintiff 

Of Counsel: 

Ira Milton Jones 
110 East Wisconsin Avenue 
Milwaukee 2, Wisconsin 

May 27, 1952 
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heat is applied to the coal solely through the walls of a 
vertical retort. 

6. The disposition of the lower end of the retort in 
the Bergh patent at the level of the burning fuel is the 
equivalent of embedding the lower end of the retort in 
the fuel. 

7. The fluid iConducting pipes in the Bergh combustion 
shaft above the combustion zone would inherently operate 
to control temperatures in the shaft. 

8. The air or water conducting pipe embedded in the 
coke residue in the Bergh furnace would operate, as 
stated in the patent, to regulate the temperature of the 
fuel surrounding the pipe. 

9. It would not require invention to provide the 
Bergh device with additional temperature controlling 
pipes embedded in the combustion fuel in space relation. 

10. Claim 23 does not define invention over the Bergh 
patent disclosure. 

11. The Edling patent suggests modification of the 
Bergh apparatus to provide a plurality of spaced cooling 
pipes in the combustion zone to prevent sintering of the 
burning fuel. 

12. Claim 23 does not define invention over the Bergh 
patent in view of Edling. 

13. Claims 24, 25, 26 and 27 define nothing inventive 
over claim 23. 

14. Claims 23, 24, 25, 26, and 27 do not define inven¬ 
tion over the Bergh patent in view of the prior art 


Conclusions of Law 

1. Where a patent has inventors different from the 
applicants in a later filed application, the patent is a 
reference for all that it discloses against the application, 
even though the patent and application have a common 
assignee. 


Conclusions of La^ 


65 


2. The plaintiff is not entitled to a patent containing: 
any of claims 23, 24, 25, 26 and 27 of application Serial 
No. 648,796. 

3. The complaint should be dismissed as to all the 
claims involved. 


/s/ Walter M. Basrian. 

Judge 


NOTICE OF APPEAL 
to the 

UNITED STATES COURT OF APPEALS 
FOR THE DISTRICT OF COLUMBIA 

[Caption Omitted] 

Notice is hereby given that plaintiff. David Dalin. 
hereby appeals to the United States Court of Appeals for 
the District of Columbia from the Judgment entered in 
this action on or about March 31. 1952. 

/s/James H. Littlepagc, 
Investment Building. 
Washington. D.C. 

Attorney for Piainriff 

Of Counsel: 

Ira Milton Jones 
110 East Wisconsin Avenue 
Milwaukee 2, Wisconsin 

May 27, 1952 
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DESIGNATION OF CONTENTS OF 
RECORD ON APPEAL 

[Caption Omitted] 

To the Clerk of the above named Court: 

Sir: 

Plaintiff in the above entitled action hereby designates 
the entire record in the above entitled case as the contents 
of the record upon appeal, said record comprising the 
follovsring papers, documents and exhibits: 

(1) Complaint for issuance of patent dated 
December 19, 1950; 

(2) Answer to the Complaint dated January 16, 
1951; 

(3) Stipulation as to testimony of witnesses dated 
October 18, 1951; 

(4) Transcript of testimony of trial March 3 
and 4, 1952; 

(5) Memorandum of Court dated March 18, 
1952; 

(6) Judgment dated March 31, 1952; 

(7) Findings of Fact and Conclusions of Law, 
filed March 31, 1952; 

(8) Notice of Appeal dated May 27, 1952; 

(9) This designation; 

and the following exhibits: 

Plaintiff’s Exhibits 1, 2a, 3, 3a, 4, 5, 6, 7, 8, 9, 
10, 12 (there is no Plaintiff’s Exhibit 11) ; 

Defendant’s Exhibit 1. 

/s/ Ira Milton Jones 

110 East Wisconsin Avenue 
Milwaukee 2, Wisconsin 

June 5, 1952 

/s/ James H. Littlepage 
Investment Building 
Washington, D.C. 


June 6, 1952 




SPECIFICATION OF DALIN ET AL 
APPLICATION, SERIAL No. 648,796 (As Amended) 

To all whom it may concern: 

Be it known that we David Dalin a subject of the 
King of Sweden and resident of Stenkullen, Ronninge 
in the Kingdon of Sweden, and Tore Johannes Hedback 
a subject of the King of Sweden and resident of Hog- 
bergsgatan 3, Sodertalje in the Kingdom of Sweden, have 
invented certain new and useful improvements in process 
and device for destructive distillation of which the fol¬ 
lowing is a specification reference being had therein to 
the accompanying drawings. 

According to usual methods the destructive or dry 
distillation of fuels is effected in a retort to which the 
heat is supplied from the outside through the retort wall. 
In such distillation, however, it is of great importance 
that the heat supply to the material to be distilled, i.e. 
the fuel, be controlled so that the temperature is held 
within certain predetermined limits. 

The present invention relates to a process according to 
which the heat supplied through the retort wall is 
controlled so that the temperature in the retort wall and 
thus also in the material to be distilled is held within 
predetermined limits by the provision of ducts or chan¬ 
nels for a heat absorbing or a heat emitting medium close 
to or in the retort wall, dependent upon if the distillation 
process is endothermic or e.xothermic. According to the 
present invention the heat may be produced by combus¬ 
tion in a chamber surrounding the retort or by supplying 
heat in the ducts close to the retort. 

In distilling low-grade fuels, such as shale, the distil¬ 
lation residue—the coke—becomes pyrophoric. More¬ 
over, it has such a low heat value that it should preferably 
be combusted immediately. Therefore, the coke should 
preferably be combusted in a furnace as suggested e.g. 
in the U. S. pat. appln. serial No. 581.700. The invention 
may in this case be applied in such a way that the retort 
constructed according to the above indicated principle 
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is located in a combustion shaft in which the distillation 
residues during the combustion emit the heat required 
for the destructive distillation. Naturally, distillation 
gases or fractions thereof may also be combusted in the 
shaft. Also other fuels than distillation residues may be 
used. It is also possible to use a separate combustion 
chamber, from which heat absorbing medium, such as 
flue-gases, steam, superheated steam or water, or water 
with steam, are led to the ducts surrounding the retort. 

If a fuel shaft is used in which coke from the distilla¬ 
tion process is combusted, the coke from the lower end 
of the retort may preferably be transported—immediately 
if the coke is pyrophoric—to the upper end of the shaft 
and then into the shaft. 

The combustion air is admitted into this shaft prefer¬ 
ably from below and, if the coke has a low sintering 
temperature, the combustion temperature is controlled^ 
by cooling the material by means of cooling medium 
conducted in ducts such as pipe coils arranged in the 
fuel bed in the way set forth e.g. in the U.S. pat. applns. 
Serial Nos. 563.299 and 581.700. 

The retort may be made either with rectangular cross 
section, whereby the coke combustion shaft is divided 
into two compartments for example, or with circular 
cross section in which case a single central retort is placed 
in a corresponding circular shaft. It is also possible to 
place rectangular (possibly square) or circular retorts 
in a row and space them in such relation to one another 
as is suitable for coke combustion. 

The retorts may either be cast or be made of refractory 
sheet iron or other suitable material. If they are made 
of refractory sheet iron, the cooling pipes may be encased 
in longitudinal sheet iron ducts which are welded on to 
the retort wall, said wall being thereby stiffened. Such 
a sheet iron stiffening offers a better cooling effect, where¬ 
by a more regular temperature is obtained in the wall of 
the retort. 
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Distillation gas is sucked out either through central 
pipes in the retort or through suction pipes in the top 
or in the bottom of the retort, the pressure in the retort 
being preferably held somewhat higher than the sur¬ 
rounding atmosphere, in order to avoid leakage of air 
into the retort. Yet, a slight quantity of gas will flow out 
through the feeding device and the discharge device 
respectively. 

The feeding may be effected by a sluice or with a 
throat and magazine. 

The discharge may preferably be effected with a piston 
and a sluice or screw. 

The retort wall may be made entirely of pipes which 
are located close to one another and united, e.g. by weld¬ 
ing, in such a way that they form a compact wall. The 
pipes may also be suitably spaced and united with one 
another by means of distance pieces which are of heat 
conducting material, said pieces being closely connected 
with the pipes. The retorts may also be made with double 
walls. 

Various embodiments of a combustion chamber or 
furnace for carrying out the process are shown diagram- 
matically in the accompanying drawings, in which: 

Figs. 1 and 2 are two vertical sections at right angles 
to one another (the latter section being taken on line 
II - II in Fig. 1), and Fig. 3 is a horizontal section taken 
on line III - III in Fig. 1 of one embodiment. 

Fig. 4 is a vertical middle section and Fig. 5 is a hori¬ 
zontal section (the latter being taken on line V - V in 
Fig. 4) of a second embodiment. 

Figs. 6 and 7 are horizontal sections of the combustion 
chamber in other embodiments. Figs. 8, 9 and 10 show 
details. 

Figs. 11-15 show further embodiments. 

Fig. 11 is a vertical section of a combustion chamber 
with retort. Fig. 12 is a partial side elevation of a retort. 
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and Fig. 13 is a section of the latter taken on line XIII - 

XIII. 

Fig. 14 shows another combustion chamber with retort 
in vertical section and Fig. 15 shows a section of the 
retort on line XV - XV in Fig. 14. 

When not otherwise stated, similar reference characters 
indicate corresponding parts throughout the several views 
of the drawings. 

The main parts of the combustion chamber according 
to Figs. 1 to 7 are a combustion shaft 1 preferably of 
brickwork and a retort 2 of sheet iron or cast iron, for 
e.xample, mounted in the said shaft. 

The embodiment according to Figs. 1 to 3 is first 
described. 

The retort has a rectangular cross section and is of 
considerable length in proportion to its cross sectional 
area. The feed opening 3 is located in the top of the 
retort. The retort divides the coke combustion shaft into 
two compartments which are provided with feed devices 
and discharge rolls or the like, the latter being designated 
by 4. 

The bituminous fuel, e.g. shale, is fed down into the 
retort by means of sluice dampers 5 located on two dif¬ 
ferent levels, in order to preclude leakage of gas from 
the shaft during the feeding. During the distillation the 
fuel gradually sinks dowm to a discharge device, which 
in this embodiment consists of a screw 6 (several screws 
may also be used) by which the fuel is conveyed to an 
elevator 8. Said elevator raises the fuel to two feed chutes 
9, each of which leads to its individual shaft compart¬ 
ment via an opening provided with a shut-off damper 10. 
The distilled gases are taken out at the bottom through 
a pipe 13a. In order to prevent stagnation in the retort 
the latter is also provided with feed rolls 4a. Slag and 
ash are removed through an opening 11 in the bottom 
of the shaft, said opening being between the removals 
held shut off by a water seal 11a. The combustion air 
is preferably fed from below. 
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The cooling pipe coils \2a and \2b, mentioned in the 
opening paragraph of the specification, serve to contain 
a liquid, such as water or steam or both, and constitute 
parts of a steam generator, for example. The pipes \2a 
are intended to keep the temperature of the retort below 
a definite limit. The pipes \2b substantially serve the 
same purpose relatively the fuel bed. By means of them 
the fuel can be held near but always below the sintering 
temperature. The pipes are constructed in such a way 
that they extend like fingers to different levels in the shaft, 
in order that the cooling effect shall be in suitable pro¬ 
portion to the combustion temperatures, see U.S. pat. 
appln. Serial No. 581.700. The distance of the pipes from 
the retort wall and from one another are suited to the 
heat value and the piece size of the fuel intended for 
the combustion chamber. 

The inlet and outlet headers of the pipes are designated 
by \2d and \2e. 

When the combustion is started, the combustion shaft 
is fired by means of solid fuel or oil fuel after the retort 
has been filled with bituminous fuel. As the lastmen- 
tioned fuel is converted into coke, the latter is discharged 
from the retort, is raised to the top of the furnace and 
is fed into the shaft by means of the device 6, 8 and 9. 
By this the combustion soon gets properly started and 
then proceeds automatically on the condition that fuel 
and combustion air are supplied in proper proportions 
and the combustion products are led off. Combustion 
air is admitted at 21 and the combustion gases leave 
through openings 22. 

The embodiment illustrated in Figs. 4 and 5 has several 
retorts, which diverge downwardly, in order that the 
fuel shall fall down more easily. In the first retort from 
the right the gas is taken out at the top through a pipe 
13^ and in the third retort about from the middle thereof 
through the pipe 13c. The arrangement of the pipe coils 
is shown in Fig. 5. They have been left out in Fig. 4 for 
the sake of simplicity. The retorts may also extend in 
the transverse direction of the shaft as the retort in Fig. 3. 
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and Fie. 13 is a section of the latter taken on line XIII - 
Xiii. 


rig. l4 shows another combusilon dianibcr with retort 


in vertical section 
retort on line XV’’ - 


and Fig. 15 shows 
XV^ in Fig. 14. 


a section of the 


When not otherwise stated, similar reference characters 
indicate corresponding parts throughout the several views 
of the drawings. 

The main parts of the combustion chamber according 
to Figs. 1 to 7 are a combustion shaft 1 preferably of 
brickwork and a retort 2 of sheet iron or cast iron, for 
example, mounted in the said shaft. 

The embodiment according to Figs. 1 to 3 is first 
described. 

The retort has a rectangular cross section and is of 
considerable length in proportion to its cross sectional 
area. The feed opening 3 is located in the top of the 
retort. The retort divides the coke combustion shaft into 
two compartments which are provided with feed devices 
and discharge rolls or the like, the latter being designated 
by 4. 

The bituminous fuel, e.g. shale, is fed down into the 
retort by means of sluice dampers 5 located on two dif¬ 
ferent levels, in order to preclude leakage of gas from 
the shaft during the feeding. During the distillation the 
fuel gradually sinks down to a discharge device, which 
in this embodiment consists of a screw' 6 (several screws 
may also be used) by w'hich the fuel is conveyed to an 
elevator 8. Said elevator raises the fuel to two feed chutes 
9, each of which leads to its individual shaft compart¬ 
ment via an opening provided wdth a shut-oflF damper 10. 
The distilled gases are taken out at the bottom through 
a pipe 13a. In order to prevent stagnation in the retort 
the latter is also provided wdth feed rolls 4a. Slag and 
ash are removed through an opening 11 in the bottom 
of the shaft, said opening being between the removals 
held shut off by a w’ater seal 11a. The combustion air 
is preferably fed from below. 
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The rooline nine coils \2a and \2h. mentioned in the 

A A 

opening paragraph of the specification, serve to contain 
a liquid, such as water or steam or both, and constitute 
parts of a steam generator, for example. Tiic pipes \2d 
are intended to keep the temperature of the retort below 
a definite limit. The pipes 12^ substantially serve the 
same purpose relatively the fuel bed. By means of them 
the fuel can be held near but always below the sintering 
temperature. The pipes are constructed in such a way 
that they e.xtend like fingers to different levels in the shaft, 
in order that the cooling effect shall be in suitable pro¬ 
portion to the combustion temperatures, see U.S. pat. 
appln. Serial No. 581.700. The distance of the pipes from 
the retort wall and from one another are suited to the 
heat value and the piece size of the fuel intended for 
the combustion chamber. 

The inlet and outlet headers of the pipes are designated 
by 12^ and 12c. 

When the combustion is started, the combustion shaft 
is fired by means of solid fuel or oil fuel after the retort 
has been filled with bituminous fuel. As the lastmen- 
tioned fuel is converted into coke, the latter is discharged 
from the retort, is raised to the top of the furnace and 
is fed into the shaft by means of the device 6, 8 and 9. 
By this the combustion soon gets properly started and 
then proceeds automatically on the condition that fuel 
and combustion air are supplied in proper proportions 
and the combustion products are led off. Combustion 
air is admitted at 21 and the combustion gases leave 
through openings 22. 

The embodiment illustrated in Figs. 4 and 5 has several 
retorts, which diverge downwardly, in order that the 
fuel shall fall down more easily. In the first retort from 
the right the gas is taken out at the top through a pipe 
13^ and in the third retort about from the middle thereof 
through the pipe 13c. The arrangement of the pipe coils 
is shown in Fig. 5. They have been left out in Fig. 4 for 
the sake of simplicity. The retorts may also extend in 
the transverse direction of the shaft as the retort in Fig. 3. 
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Fig. 6 shows a horizontal section of a combustion 
chamber with rectangular fuel shaft and three round 
retorts. In the section shown in Fig. 7 the shaft as well 
as the retort are round. In the two figures it will be seen 
how the cooling pipe coils may be located between the 
shaft walls and the retort walls. 

As already mentioned, the wall of the retort may be 
made entirely of pipes for heat absorbing medium, see 
Fig. 8, or the retort wall itself may in some other way 
be provided with ducts for the medium in question, e.g. 
according to Fig. 9, in which 12^z designates pipes spaced 
by distance pieces 12^ so as to form a compact wall. As 
already indicated, the pipes may also be encased by means 
of longitudinal metallic members. Such an embodiment 
is shown in Fig. 10, in which 2 designates the retort wall, 
12^ the pipes and 18 said metal members. 

As shown in Fig. 11, the retort 2 is mounted in a 
chamber 20 which is adapted to be traversed by hot gases 
from a suitable heat source. Two intakes 21 for gas 
burners and a gas outtake 22 are shown in the figure. 
The heat absorbing (cooling) medium is conducted in 
ducts 23 which correspond to the ducts 12^ in the 
previous figures. In the figure the ducts are embodied 
as pipes which are helically wound around the retort. 
The pitch of the windings is the lowest where the heat 
supply is the greatest. The number of pipes may of course 
vary. The figure shows two pipes extending from an 
inlet header \2d to an outlet header 12^. The gas outtake 
is designated by 25. 

Figs. 12 and 13 show how pipes 26 for the heat absorb¬ 
ing medium may be arranged in another way around the 
retort so that the heat absorbing surface of pipe coils 
with low pitch is the largest where the heat supply is 
the greatest. 

Fig. 14 shows an embodiment with a separate combus¬ 
tion chamber 27, from which the flue-gases are led 
through heat emitting ducts 28 in the wall of the retort 
to a flue gas outtake 29. The heat supply can be exactly 
controlled by such an arrangement. 
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This is in answer to an appeal from the final rejection 
of claims of the above entitled application. No claims 
have been allowed. The claims now on appeal read as 
follows: 

Claim 23. In a device for the dry distillation of 
materials: an upright combustion shaft in which 
fuel is adapted to be burned to provide the heat 
necessary for distillation; an upright retort in said 
combustion shaft at least the lower portion of which 
is embedded in the fuel in the shaft, said retort be¬ 
ing adapted to contain material to be distilled by 
the heat of combustion in the shaft; and means for 
controlling the temperatures in the shaft and the re¬ 
tort to preclude attainment of temperatures there¬ 
in at which sintering of the fuel and the distillant 
takes place, said means comprising a network of 
ducts through which a heat absorbing fluid circu¬ 
lates, certain of said ducts being embedded in the 
fuel in the shaft and dispersed at intervals trans¬ 
versely of the shaft so that the influence of the heat 
absorbing fluid circulating through them emanates 
from a number of sources spaced transversely 
throughout the bed of fuel in the shaft, and the re¬ 
maining ducts being arranged in juxtaposition to 
the walls of said embedded portion of the retort. 

Claim 24. The device for dry distillation as set 
forth in claim 23 wherein the heat of combustion 
is conducted to the material being distilled solely 
through the walls of the retort, and wherein said 
remaining ducts are mounted on the walls of said 
embedded portion of the retort to preclude the con¬ 
ducting of excessive amounts of heat through the 
retort avails to the material being distilled. 

Claim 25. The device for dry distillation as set 
forth in claim 23 wherein the heat of combustion 
is conducted to the material being distilled solely 
through the walls of the retort, and wherein said 
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remaining ducts are distributed over the walls of 
said embedded portion of the retort and are contigu¬ 
ous thereto so as to preclude excessive amounts of 
heat from being conducted through the retort walls 
to the material being distilled. 

Claim 26. The device for dry distillation as set 
forth in claim 23 wherein said remaining ducts are 
carried by the walls of the retort and have surfaces 
exposed internally and externally of said walls. 

Claim 27. The device for dry distillation set forth 
in claim 23 wherein said remaining ducts are mount¬ 
ed on the walls of the retort to reinforce the same. 

The references relied upon are: 

Bergh 1,618,566 Feb. 22, 1927 202/106 

Parr * 1,827,483 Oct. 13, 1931 202/122 

This application relates to a device for the destructive 
distillation of oil shale. As seen in figures 1, 2, and 4 
the device includes a vertical carbonization retort 2 in 
a furnace setting 1. The material is fed into the retort 
2 and heated from the outside to the distillation temper¬ 
ature. The distilled residue drops from the bottom of 
the retort while the distillation gases are withdrawn 
through conduits 13. As shown in figures 1, 2 the dis¬ 
tilled residue is taken at 6 from the retort bottom and 
returned to the furnace setting by conveyor 8, 9, 10 to 
act as the fuel in the furnace setting around the retort. 
This fuel is burned and thereby provides the heat neces¬ 
sary for the distillation process. Also inside the furnace 
setting are cooling ducts such as members 12 as shown 
in the various figures on the drawing. These cooling 
members act to prevent sintering and to permit a rapid 
and efficient complete combustion of the carbonaceous 
material in the residue. 

Prior Art 

The Bergh patent is the principle reference. This 
patent device shows a similar structure for carbonizing 


Examiner's Statement 


75 


oil shale. There is a furnace setting 2 containing heat¬ 
ing chambers 1. Inside the heating chambers are re¬ 
torts 3. The shale is charged into the retorts 3 and is 
there heated to carbonization temperatures and is de¬ 
structively distilled. The residual material drops out of 
the bottom of the retort into a combustion chamber while 
the eduction gases are withdrawn through conduit 6. 
The residual material is burned in the combustion 
chamber beneath the retort to provide the heat for the 
carbonization process. The ash is discharged from the 
heating chamber through grates 20, 21. Inside the heat¬ 
ing chamber there are cooling members 12 and 13 around 
the upper part of the retort 3 and additional cooling 
members 15, 28 embedded in the material undergoing 
combustion. Member 10 feeds steam into the bottom of 
the retort to prevent any admixture and dilution of prod¬ 
uct gases with combustion gases coming through the 
open bottom of the retort. 

According to page 18 of paper 9 in copending appli¬ 
cation 581,700 to which paper applicant makes refer¬ 
ence in the last amendment, the Bergh patent device has 
been in extensive operation for over 25 years. 

The Parr patent 1,827,483 is cited to show in figure 5, 
8 a conventional vertical retort setting where the mate¬ 
rial retorts 44 are heated solely by heat transfer through 
the retort walls from furnace setting 45, 49 and burners 
47. 

Rejection 

Claim 23 is rejected on Bergh 1,618,566. The refer¬ 
ence shows an upright combustion chamber 1; and an 
upright retort therein. It would appear that under the 
normal operation of the unit the lower portion of the 
retort at member 18 would be embedded in the fuel. 
Further, in so far as defined, this limitation does not 
appear material. No difference in operation or results 
are apparent in embedding the retort bottom in the fuel 
bed. The claim further recites that the temperature 
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control means comprise ducts in the fuel bed transversely 
of the shaft and other ducts in juxtaposition to the walls 
of said embedded portion of the shaft. The reference 
patent shows cooling duct 15 in juxtaposition to the em¬ 
bedded portion of the retort and duct 28 positioned trans¬ 
versely of the retort which may be used to introduce 
steam. There are also cooling duct members 12 and 13 
outside the combustion zone which would indirectly tend 
to control the combustion. The use of a “network of 
ducts” is considered as merely duplicating these embedded 
members. The preferred number and placement of cool¬ 
ing ducts in the furnace setting would appear within 
the expected knowledge of a man skilled in the art. 

It is noteworthy that the claims now being prosecuted 
do not read on several figures of the drawing. These 
figures show, as in Figure 14, the solids being combusted 
in a separate chamber and, as in figure 11, the flue gases 
heat the retort. These modifications as well as those on 
which the claims are readable had all been presented 
as several ramifications of applicant’s invention. 

Claims 26 and 27 are also rejected as unpatentable over 
Bergh as applied against claim 23. The specific place¬ 
ment of ducts either in the retort wall or carried by the 
retort wall are considered as immaterial details, which 
would be obvious expedients to a man skilled in the art. 

Claims 24, and 25 are also rejected as unpatentable 
over Bergh as applied against claim 23 either alone or 
in view of Parr 1,827,483. The details of the duct place¬ 
ment “mounted on the walls of the embedded portion 
of the retort” or “distributed over the walls of said em¬ 
bedded portion of the retort” are considered as obvious 
expedients and as immaterial changes in position. The 
recitation that the heat is conducted solely through the 
walls of the retort is not considered to be a patentable 
variation from the Bergh patent. No advantages arc 
apparent in this limitation on heat flow. In the Bergh 
patent device some heat might be introduced with the 
steam at 10 or by direct travel through the open bottom 
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of the retort. However, this feature of heat flow solely 
through the retort walls is old in the art as shown by the 
Parr patent. No invention would be involved in view 
of Parr in preventing any additional heat from enter¬ 
ing with the steam or through the retort bottom. 

Respectfully submitted, 

Examiner. 
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EXAMINER’S REPLY TO BRIEF 

On pages 8-10, 31, and 32 of the Brief, applicants 
appear to argue that this application should be allowed 
for the same reasons that the Board of Appeals allowed 
certain claims of the patent to Edling 2,504,508, granted 
April 18, 1950 (subsequent to the Examiner’s Statement) 
on an application filed in this country, Nov. 13, 1944 
(prior to applicant’s filing date in Sweden). It seems 
manifest that applicants’ claims cannot be allowed on 
this basis. Contrary to applicants’ statement on page 8 
of their Brief, this patent insofar as it relates to applicants’ 
invention is a reference against applicants for its entire 
disclosure. In re Beck et al 1946 C. D. 278. Moreover, 
the present application has different claims rejected on 
different references from those cited in the Edling case. 

On pages 11 through 19 of the Brief, applicants give 
a lengthy account of the alleged history of their experi¬ 
ence with the apparatus shown in the Bergh patent. 
There is no proof whatever of these alleged facts in the 
record and the Examiner has no knowledge concerning 
their accuracy. 

On pages 3, 4, and 29 through 40, applicants discuss at 
length numerous patents other than the Bergh and Parr 
patents relied on in this appeal. Such discussion does 
not appear to be pertinent to the issues on appeal. 

On pages 24 and 25 applicants discuss the amendments 
made in the Bergh application prior to its issue. Since 
the Bergh patent issued in 1927, nearly twenty years 
before applicants’ filing date, the previous amendments 
appear immaterial. The patent specification as actually 
worded (page 1, lines 81-89) seems to clearly indicate 
that the function of the cooling means for bar 15 is to 
“control the temperature of the coke residue in the lower 
part of the retort”. 

Applicants discuss on pages 40 and 41, the bearing 
of the Parr patent on the problem of sintering. This 
patent, however, was cited as an illustration of the 
destructive distillation of solids solely by heat conducted 
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thru retort walls (See Examiner’s Statement, pages 4 
and 6). 

On page 42 of the Brief, applicants predicate the 
patentability of their claims in so positioning the heat 
exchange pipes in the fuel bed as to avoid sintering. 

However, in the specification, page 3, second complete 
paragraph, two prior applications are acknowledged as 
showing this feature. Application Serial Number 563,299, 
there acknowledged, has matured into the Edling patent 
previously referred to. Application Serial Number 
581,700 is a joint application of David Dalin, one of the 
joint applicants in the present case, and one C. J. Gejrot. 
It is now pending in Div. 46. 

This passage is the only mention of sintering found in 
the entire specification. 

At no point in the 43 page Brief do applicants discuss 
the appealed claims in any detail or point out what 
structure recited therein is critical for attaining the 
now-professed object of preventing sintering. In view 
of the large number of modifications disclosed in this 
case on which the claims now on appeal do not read, 
there appears to be no reason to consider the claimed 
structure as critical. 

Respectfully submitted. 

Examiner 
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DECISION OF BOARD OF APPEALS 

This is an appeal from the action of the Examiner 
finally rejecting claims 23 to 27, inclusive, all of the 
claims in the case. 

Claims 23 and 24 are reproduced as exemplary: 

23. In a device for the dry distillation of mater¬ 
ials: an upright combustion shaft in which fuel is 
adapted to be burned to provide the heat necessary 
for distillation; an upright retort in said combustion 
shaft at least the lower portion of which is embedded 
in the fuel in the shaft, said retort being adapted to 
contain material to be distilled by the heat of com¬ 
bustion in the shaft; and means for controlling the 
temperatures in the shaft and the retort to preclude 
attainment of temperatures therein at which sintering 
of the fuel and the distillant takes place, said means 
comprising a network of ducts through which a heat 
absorbing fluid circulates, certain of said ducts being 
embedded in the fuel in the shaft and dispersed at 
intervals transversely of the shaft so that the influence 
of the heat absorbing fluid circulating through them 
emanates from a number of sources spaced trans¬ 
versely throughout the bed of fuel in the shaft, and 
the remaining ducts being arranged in juxtaposition 
to the walls of said embedded portion of the retort. 

24. The device for dry distillation as set forth in 
claim 23 wherein the heat of combustion is conducted 
to the material being distilled solely through the 
walls of the retort, and wherein said remaining ducts 
are mounted on the walls of said embedded portion 
of the retort to preclude the conducting of excessive 
amounts of heat through the retort walls to the 
material being distilled. 

The references relied on are: 

Bergh 1,618,566 Feb. 22, 1927 

Parr et al 1,827,483 Oct. 13, 1931 

The appealed claims relate to a furnace or retort for 
the destructive distillation of oil shales and similar 









Decision of Board of Appeals 


81 


materials. The furnace comprises a central shaft con¬ 
stituting a retort, surrounded by a combustion space 
wherein the coked or carbonized material is burned to 
furnish heat for the destructive distillation of the mate¬ 
rial within the central shaft. 

The claims have been rejected as unpatentable over the 
patent to Bergh. The patent to Parr et al is relied on 
to show certain ancillary features which will be herein¬ 
after discussed. 

Bergh describes a similar type of retort for the same 
purpose, that is, the destructive distillation of oil shales 
utilizing the residual coked material as a fuel. Claim 
23 purports to differ from the Bergh reference in the 
requirement for a means for controlling the temperature, 
said means comprising a network of ducts. The Examiner 
refers to the bank of tubes 12 in Bergh constituting a 
boiler, the superheater tubes 13 placed alongside the 
retort wall and the hollow bar 15 as constituting the 
ducts required in claim 23. In the arrangement shown 
in Bergh steam is formed from the water in the bank of 
tubes 12 and that steam is superheated in the tube 13 and 
then injected into the retort at 10 where it is used to 
supply some of the heat for distillation. There is some 
controversy as to the functions of bar 15. We reproduce 
the critical statements of the patentee concerning this 
feature: 

“Below the row of retorts is placed a bar 15, which 
preferably is constructed hollow and provided with 
an inlet pipe 16 and an outlet pipe 17 for air or 
water, in order to cool the bar. The temperature of 
the coke residue in the lower part of the retort can 
thereby be regulated within a certain range which 
reacts upon the distilling process.” 

Appellants contend that the bar is cooled only to pre¬ 
vent its being burned and that it serves no useful function 
in cooling the combustion zone or in controlling the 
rate of combustion so as to prevent sintering or the 
formation of clinkers. The quoted matter indicates that 
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the temperature of the burning fuel is regulated to some 
extent by the hollow bar 15 and that this in turn reflects 
some control of the distillation temperature. While the 
bank of tubes 12 and the tube 13 are described by the 
patentee primarily as constituting a waste heat boiler, 
it is inevitable that in the operation of the Bergh furnace 
the temperature both within and without the retort will 
be lowered and controlled by the presence of these ducts 
as well as the duct 15, since heat absorbing fluid is 
circulated through all of them, and since such ducts are 
either in contact with the burning fuel or the products 
of combustion thereof. 

Appellants have discussed at some length the intended 
functions and procedure to be employed in using the 
claimed structure and also has discussed in detail the 
history of development of the art of recovering oil from 
oil shales. We do not find these matters pertinent to a 
consideration of the questions here on appeal, which is 
whether or not the claims define structures which are 
patentably distinct from the structures of the references. 
It seems impossible to reach any other conclusion than 
that the bank of tubes 12, the tube 13 and the hollow bar 
15 of Bergh constitute a network of ducts through which 
a heat absorbing fluid may be circulated and that such 
ducts constitute a means for controlling the temperature. 
One of these ducts, that is, 15 is embedded in the fuel. 
We agree with the Examiner that no invention would 
be involved in duplicating the bar 15 where a greater 
degree of regulation of the temperatures of the coke 
residue is desired. 

The question of whether or not invention is involved 
in a procedure which avoids sintering the coke residue 
is not of significance from the standpoint of the claims 
to the structure here in consideration. 

Claim 24 is dependent on claim 23 and adds the limita¬ 
tion that heat of combustion is transferred to the retort 
only by conduction through the walls thereof. This ex¬ 
cludes the injection of superheated steam as contemplated 
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by Bergh. Heating the contents of a retort solely by 
conduction through the walls thereof is an old expedient 
as shown in Parr et al, and in view of that patent, we 
agree with the Examiner that no invention would be in¬ 
volved in modifying the structure of Bergh so as to 
exclude the injection of steam into the retort. 

Claim 24 also refers to mounting some of the ducts on 
the walls of the retort. It is not clear from Bergh whether 
the superheater tubes 13 are completely supported by 
the walls of the retort or partially independent thereof. 
This is a structural detail that is held to be without 
significance from the standpoint of patentability. 

Claims 25, 26 and 27 are likewise dependent on claim 
23 and refer to the distribution of the ducts, other than 
those through the fuel bed, as supported on the walls 
of the retort or carried by the external walls of the fur¬ 
nace. These structural details, like those referred to in 
connection with claim 24, are not of significance from 
the standpoint of patentable merit. 

The decision of the Examiner is affirmed. 

In event of appeal attention is directed to In re Boyce, 
32 C.C.P.A. 718; 144 Fed. (2d) 896; 1944 C.D. 609; 
568 O.G. 568; 63 U.S.P.Q. 80, in regard to specifically 
including in the appeal notice all grounds of rejection 
in the Examiner’s Statement not expressly overruled by 
the Board. 

F. J. Porter 
Examiner-in-Chief 

E. F. Klinge 
Examiner-in-Chief 

E. W. Geniesse 
Examiner-in-Chief 

Board 

OF 

Appeals 

October 19, 1950 
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Patentea Fdb. 22, 1927. 1^18,566 

UNITED STATES PATENT OFFICE. 


SVMW VILHXLX BBBOH, 07 8T0CKK0XJC. SWliJJ Pr. 

TUBSACB ABD A77A&ATU8 FOR TJTILJZZNQ tnTAT.n OB, JUTUJDJIOUB 


AppUostlom fled lepteaber tS, 19tS, Serial Bo. 0S4,7S4, aad la Swedea Septoiber lt> Ittl. 


This invezition relates to improyements in 
or relating to furnaces and apparatus for 
th^urpoM described. 

Tne main object of the invention is to ef- 
6 feet in a continuous process by means of a 
simple and convenient arrangement of ap¬ 
paratuses the distillation of said bituminous 
material to obtain, a good quantity and qual¬ 
ity of oil, a gas of a <^orific value and 
10 at the same time to improve the manner of 
gasifying and burning the coke-residue from 
said distillation to utilize the h^t from this 
combustion for different heating purposes 
in combination with said distilling process. 
15 Another object is to provide an appara¬ 
tus, in which vital parts such as the retorts, 
etc., can easily be removed for repairs. 

A further object is that the plant, as built 
in units, can easily be enlarg^ O^er ob- 
20 jects and advanti^^ of the invention will 
appear as the following description is read 
in connection with the accompanying draw- 


25 


so 


35 


40 


45 


60 


66 


mg. 

In the drawing: 

Figure 1 is a vertical section along the line 
1—^1 m Figure 3 and also a side elevation of 
the invention. 

Figure 2 shows vertical sections along the 
lines 2*— 2^ and 2**—^2^ in Figure 3. 

Figure 3 shows a horizontal section along 
the line 3—3 in Figure 1. 

Similar numerals refer to similar parts. 

According to the Figures 1,2 and 3 a num¬ 
ber of heating chambers 1, s^ped as shafts, 
are grouped to form a fumace^lock or bat¬ 
tery 2. The block is constructed of bricks 
with linings of refractory material, the 
whole suit^y being enclosed in a frame 
work of structural steel. In the upper part 
of each heating chamber 1 is arranged a row 
of retorts 3, which by means of screw-bolts 
are joined to a drying or supply bunker 4, 
supported by the brickworks by means of 
angle irons 30 or the like. The drying or 
supply bunker 4 is generally left open but 
can also conveniently be provided with cov¬ 
ers 5. Each of the retorts is arranged 
with vapour-mains 6 for drawing off gaseous 
products. The vapour mains 6 descend to 
the lower portion of the retorts. If wet 
fuel is to be worked, the drying bunkers 4 
are also provided with vapour outlets 7. 
which by means of pipes (8) are connected 
to combustion chamom 9, the latter being 
enclosed in the lower portion of the heating 


chamber 1. In the lower portion of each re¬ 
tort is at different levels vapour inlets 10 
arranged for introducing steam or inert gas 
or a mixture of the same. The inlet pipes 
10 are inserted into the retort bdiind a baffle 60 
plate 11 open in its upper and lower end to¬ 
wards the retort, whiw baffle plate is placed 
in the neighborhood of the vapour drawn 
off 6. Steam, superheated or inert gas is used 
among other means for carrying heat to 66 
the di^illing zone and to serve as means to 
prevent the admistion of air. In the upper 
portion of the heating chamber 1 between re¬ 
torts and chamber waUs steam producers 12 
and superheaters 13 are arranged, ^e steam 70 
superheaters being by means of pipw 14 con¬ 
nected to the steam producers. Tlie lower 
end 10 of the steam supe^eaters 13 are con¬ 
nected to the lower portion of the retort so 
that steam can be inserted between retort 76 
wall and baffle plate IL Pipes 8 connect 
the steam producers with combustion cham¬ 
bers 9. The lower open ^ds of the retorts 
are suitably protected against being corroded 
by using the shoes 18 of some suitable mate- 60 
naL ]^ow the row of retorts is placed a 
bar 15, which prefei^ly is constructed hol¬ 
low and proviaed with an inlet pipe 16 itTtd 
an outlet pipe 17 fOT air or water, in order 
to cool the bar. The temperature of the 66 
coke residue in the lower p^ of the retort 
can thereby be regulated within a certain 
range, which reacts up<m the distiriing proc¬ 
ess. Below the bar 15 is arranged a wi^ 19 
divii^g the lower part of the heating cham- oo 
her into the above mentioned con^ustion 
chambers 9. At the bottom of the htmtirtfr 
chamber is arranged a mechanically oper¬ 
ated discharging arrangement for awes con¬ 
sisting of two rotating bars 20 provided with 66 
teeth. This bar 20 works against a pair of 
tumable bottom plates 21, secured to shafts 
22. The plates 21 am fixed in a certain po¬ 
sition by means of stoppers 23 or the lixk 
The motion of the bar 20 is produced by loo 
means of the lever 25 and gears which are 
connected to a transmission az^u a motor. 

The lower parts of the combustion diambers 
and the a^pit are provid^ with air and 
steam inlets ^ placed at suitable levels. 706 
The products of combustion obtained from 
burmbog the cake residue pass first over the 
heating surfaces of the t^rts, steam pro¬ 
ducers and superheaters a^ then to 
stacks 27. UO 
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The volatile products of distillstion are 
drawn off throo^ the vapour maina 29 ar¬ 
ranged cm the outside ana along the upper 
part of the battery 2. Fixnn the main 291^ 
f volatile products are in ordinair way con¬ 
ducted to a condensing and scmobing plant 
wherein oily and other valuable products 
are removed and the remaining permanent 

S ts is lead to a gas h<dder from which it 
ter is distribute for different purposes. 
A part of the gas may if convenient be used 
over again by circulating through a heater 
and the retort. Yarious modifications, how¬ 
ever, may be made in the apparatus for c^- 
35 lying out the invention without departing 
from the principle of the invention. 

What I claim and desire to secoie by Let¬ 
ters Patent is:— 

1. In a de^ce of the character described 
20 in combinaticm, a vertical retort provided 
with a leading off vuwur main centrally 
placed finishing in the lower portion of said 
retort; steam producers placM on sides of 
said retort ana connected to the lower por- 
20 tion of said retort through steam superheat¬ 
ers; and watercooled sunaces placed below 
said retorts. 

2. In a device of the character described 
in combination, a battery of heating cham- 
30 bers, retorts, hanging in each of said heat¬ 
ing chambei^ the retorts being open m its 
lower ends; combustion chambers for burn¬ 
ing solid fuels arranged in the lower portion 
of said heating chambers, and oommunicat- 
35 ing with said retorts; means for introducing 
air and steam in said oombusti<xi chambers; 
means for mechanically discharging the 
ashes from said combustion chambers; and 
means for drawing off the products of com- 
40 bustion from said heating chambers. 

3, In a device of the character described in 
combination, a battery of heating chambers, 
retorts banging in said heating chambers; 
drying bunkers for fuel placed at the top of 
45 said rkorts; means for conducting vapours 
away from said drying bunkers; means for 


introducing gaseous products into said re¬ 
torts; means for drawing off vapours from 
the lower part of said ret<»ts; steam pro¬ 
ducers pla^ outmde said retorts and ar- to 
ranged m the upper portion of said heating 
chambers; means for regnls;ting the temper¬ 
ature of sudoc^ke-residne; comousdon cham¬ 
bers arranged in the lower portion of said 
bedding chambers and <»mmunicating with 66 
said retorts j means for introducing air and 
steam in siud COTibusdon chambers; means 
for mechanically Hiacharg in g the ashes j^m 
said combustion chambers; means for intro- 
dndng vapours from said drying bunkers eo 
into said (XHnbustion chambers; snd means 
for drawing off the producti of combustion 
of the coke-residue nrom the beating cham¬ 
bers. 

4. In a device of Ihe character described 66 
in combination, a battery of hyting chain - 
bers, a row of retorts hanging in said heat¬ 
ing cliamber; a supply bunker^ for fael 
placed at the top of said retorts; inlet pipes 
for introducing sup^heated steam into the 70 
lower portion of said retorts; baffle platea 
for distributing the steam at different levels 
in said retorts; v^xiur mains for drawing 
off gaseous prodn^ from the neighbour¬ 
hood of said baffle plates; steam producers 75 
and superheaters placed outside said retorts 
and arranged in the upper porticm of said 
heating chambers; a watw-cooled bar placed 
below said row of retorts; combustion cham¬ 
bers arranged in the lower portion of said so 
‘heating chambers and communicating with 
said retorts; means fOT introducing steam 
from said steam producers and superheaters 
in the retorts; inlet pipes for steam and air 
in said combustion chambers; discharging 86 
bars with teeth for ashes working against 
turnable bottom plates, fixed stopp^ for 
said bottom plates and stacks for said fur¬ 
nace battery. 

In testimony whereof I have signed my 80 
name to this specification. 

SVEN VILHELM BERGH. 
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UNITED STATES PATENT OFFICE 


FHASX J. McDEVITT, OF ST. LOUIS, lOBSOUEI 

ACIB-SLUUGS BUBSEB 

Applloation filed Xay 26, 1927. Serial Ho. 194,499.' 

This invention relates to acid sludge bum- represent lik§ parts, 1 designates a furnace 
in" furnaces. generally, having the conventional water 

primary object of the invention is tubes 2 and the customary lower combustion 
to provide a multiplicity of chambers or space 3. Within the interior of this fur- 
zones within the confines of the furnace for nace space I provide a multiplicity of diag- 55 
distilling the sludge, feeding the resultant onally arranged water tub^ 4 connected 
coke or carbonaceous material to a carbon to the headers 5 and 6 respectively, and a 
zone where combustion of the carbon and second series of water tub^ 7 crossing the 
coke takes place, and in providing another first series of such tubes as at 8, and inter- 
Mzone or combustion chamber wherein final laced therewith, which secondary series of 
or complete combustion of the rases evolved tubes are conne^d with the headers 9 and 
from tne combustion and distillation zones 10 respectively. These two series of crossed 
takes place. water tubes assist in defining a distillation 

Another object of the invention compre- zone or chamber 11, & lower carbon combus- 
^ bends the provision of means for thoroughly tion chamber 12 and a gas combustion 
mixing, in the final zone, rich gases ob- chamber 13, which latter chamber receives 
tained from the distillation zone and the the rich and relatively lean evolved gases 
relatively poor or lean gases evolved from from the distillation and combustion cnam- 
the aforesaid combustion zone. bers. Acid sludge is introduced by the hop- 

Another object of the invention is to per designated by the reference numeral 14, 70 
provide means for affording protection from having a rotating feeder 15 for discharging 
the heat to the lowermost chambers where- the acid sludge within the confines of the 
in distillation and combustion, respectively, chamber 11. This chamber is preferably 
takes ^ce. provided with a series of agitators 16, 17 

** More specifically, the invention compre- and 18 respectively, preferably water cooled, ^8 
hands the idea of arranging protecting tubes designed to constantly agitate the sludge 
which are preferably attacl^ to the head- during the distillation operation without 
ers of the Wler system, in such a manner permitting the coking thereof. To assist 
that they are diagonally disposed and in- the distillation oj^eration I preferably in- 
terlaced, thereb;^ to define a lower combus- troduce heated air through a series of ducts so 
tion chamber, a superposed- distillation 19, which air will preferably have a static 
chamber and an uppermost gas combustion pressure of approximately 1" water gauge 

chaml^r for the evolved gases. and will be preheated to a temperature of 

Still another object of the invention is approximately 400® F. 
to provide agitators positioned within the The distillation within the chamber 11 will 8* 
distillation chamber and designed to be ro- drive off the volatile matter which ari^s 
tated or oscillated to prevent caking of the through spaces provided between the tile 

sludge. slabs 20 support^ by the tubes 8. This 

Numerous other objects of the invention evolved gas is very rich, consisting mostly 
^ will be apparent from the reading of the of hydrocarbons. _ . 

following specification when read in con- After the volatile!matter has been dri'ven 
junction with the drawings attached here- off in the distillation chamber the coke which 
to and forming a part hereof, in which— is left drops throuj^ the lower protecting 
Figure 1 represents a longitudinal sec- tubes 21 onto the chain grate stoker 22 travei- 
“ tional view of the furnace, and ing in the directly Aown by the arrow 

Figure 2 a front view partly in section, where further combustion takes place with- 
exposing some of the apparatus for carry- in the said carbon (Jombustion chamber 12. 
ing out the operation. It is very essential that the protecting tubes 

Inferring now more specifically to the be so arranged as to pro^ the stoker from 
° drawings, wherein like reference characters the intense heat withux the combustion cham- lOO 
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ber 13. Inasmuch as yerj little ash is left 
within the coke it is necessary to employ 
excess air for the combustion thereof. This 
air, preferably in a heated condition, and 
5 from the supply fed through the duct 19, 
aforesaid, is admitted through ducts 23. 
This air, as above stated, is under pressure 
and temperature. 

The conveyor 22 delivers the ashes to the 
10 pit 24 positioned below the same. 

It is highly important that the heat de¬ 
rived from the combustion of the gases with¬ 
in the chamber 13 be prevented from substan¬ 
tially affecting the lower chambers compris- 
13 ing the distillation zone f<3r the sludge and 
the carbon combustion zone. To this end the 
diagonally arranged tubes are closely posi¬ 
tioned and moreover transverse tile slabs are 
provided as at 20 t<f afford an ade<^uate pro- 
20 tection against heat for the distillation cham¬ 
ber while at the same time such slabs are 
spaced sufBciently to permit the evolved 
gases to escape from within the distillation 
chamber into the gas combustion chamber 
23 13. 

It will be apparent that the ga^ evolved 
from the distillation chamber will be Quite 
rich consisting essentially in hydrocaroons 
and these gases will pass to the forward 
30 part or front of the furnace. On the other 
hand the gases obtained from the distillation 
of the carbonaceous substance is of relative¬ 
ly lean character and will tend to accumulate 
within the rear portion of the furnace. It 
3.1 is quite essential that these gases be mixed 
and a proper amount of air supplied for com¬ 
plete combustion and to this end I provide a 
conduit 25 having inlet ducts 26 communicat¬ 
ing therewith ana disdiarging into the front 
«0 of the furnace whereby Both the lean and 
rich gases are blown to the rear of the fur¬ 
nace where they, are thoroughly mixed and 
complete combustion takes pl^. The prod¬ 
ucts of this combustion then, of course, rise 
45 through the heating surface of the boiler at- 
tachea to the top of the furnace and desig¬ 
nated by reference numeral 2 . 

By reference to Figure 2 , it will be noted 
that the conduits for supplying the air com- 
■n prise a transverse tubular element 27 having 
a connection 28 for discharging the heatea 
air within the carbonaceous combustion 
chamber at the point indicated by reference 
numeral 23. To this same source of air sup- 
ply the vertically extending connections 29 
are attached which terminate in the front 
wall of the furnace as shown by reference 
numeral 19. 

Briefly the operation of the acid sludge 
JQ furnace is as follows: 

The acid slu<^ is introduced by hopper 
14 into the distiUation chamber 11 wherein 
it is thoroughly agitated to prevent caking 
thereof. The agitator 16 is of tubular forma- 
tion and connected with the boiler system. 


The carbonaceous material deposits itself 
upon the conveyor 23 within the confines of 
the lower primary combustion chamber and 
the evolved gases escape upwardly there¬ 
from. The resultant ashes are aeposited 70 
within the ash pit 22. By virtue of the ar¬ 
rangement of the water tubes the different 
chambers herein referred to are formed and 
these water tubes are likewise connected with 
the boiler system. To protect the lower cham- 75 
bers from the intense heat of the gas combus¬ 
tion chamber 13 I provide tiles. As herein¬ 
before stated, the feature of thoroughly mix¬ 
ing the relative poor and rich gases evolved 
from the distillation and carbon combustion go 
chambers respectively is quite important. 

It will be apparent to those skilled in the 
art that many changes in the construction 
and arrangement of parts may be made with¬ 
out departing from the spirit of the inven- 39 
tion as expressed in the following claims. 

I claim: 

1. A furnace for burning acid sludge com¬ 
prising an enclosure having walls, a series of 
tubes arranged diagonally with respect to 30 
walls of said enclosure and connected with the 
boiler system of the furnace, and a secondary 
series of tubes diagonally arranged with re¬ 
spect to the walls of said enclosure but oppo¬ 
sitely positioned with respect to the first-men- 93 
tinned^tubes, the first mentioned and second 
mentioned tubes crossing each other inter¬ 
mediate their ends to define a plurality of 
walls of a distillation chamber, a carbon com¬ 
bustion chamber and a gas combustion cham- 100 
ber, and means for feeding acid sludge to the 
distillation chamber. 

2. A furnace for burning acid sludge com¬ 
prising an enclosure having walls, a series of 
tubes arranged diagonally with respect to 105 
walls of said enclosure and connected with 
the boiler system of the furnace, and a second¬ 
ary series of tubes diagonally arranged with 
respect to the walls of said enclosure but op¬ 
positely positioned with respect to the fir^- no 
mention^ tubes, said tub^ crossing each 
other intermediate their ends to define a plu¬ 
rality of walls of a disillation chamber, a 
carbon combustion chamber and a com¬ 
bustion chamber, and means for feeding acid ns 
sludge to the distillation chamber, and rotat¬ 
ing water tubes connected with the water 

tem for agitating the sludge undergoing dis¬ 
tillation within said distillation chamber. 

3. A furnace for burning acid sludge com- 120 
prising an enclosure having walls, two series 

of oppositely extending water tub^ connect- 
fd with the boiling system of the furnace and 
interlaced with each other and associated with 
walls of said enclosure to provide a plurality m 
of side walls of a distillation chamber, a car¬ 
bon combustion chamber, and a gas combus¬ 
tion chamber, means fw feeding acid sludge 
to the distillation chamber, means for feeding 
heated air to said distillation chamber, said IM 
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carbon combustion chamber being adapted to 
receive carbonaceous material from said dis¬ 
tillation chamber, said gas combustion cham¬ 
ber being adapted to receive the relatively 
rich and lean gases ev(^ved from the distilla¬ 
tion and carbon ctxnbustion chamb^ respec¬ 
tively. 

4. A furnace for burning acid sludge com¬ 
prising an enclosure having walls, two series 
of oppositelv extending water tub^ connect¬ 
ed with the Doiling system of the furnace and 
interlaced with eaw other and associated with 
walls of said enclosure to provide a plurality 
of side walls of a distillation chamber, a car- 

15 bon combustion chamber, find a gas combus¬ 
tion chamber, means for feeding acid sludge 
to the distillation chamber, means for fee¬ 
ing heated air to said distillation chamber, 
said carbon combustion chamber being adapt¬ 
ed to re<»ive carbonaceous material from said 
distillation chamber, said gas combustion 
chamber being adapt^ to receive the relative¬ 
ly rich and lean gases evolved from the distil¬ 
lation and carbon combustion chambers re¬ 
spectively, and means for supplying heated 
air to said gas c<Hnbustion chamber. 

5. A furnace for burning acid sludge com¬ 
prising an enclosure having walls, two series 
of oppositely extending water tub^ connect- 

30 »d with the Doiling system of the furnace and 
interlaced with ea3i other and associated with 
walls of said enclosure to provide a plurality 
of side walls of a distillation chamber, a car¬ 
bon combustion chamber, and a gas combus¬ 
tion chamber, means for feeding acid sludge 
to the distillation chamber, means for feeding 
heated air to said distillation chamber, said 
carbon c<»nbustion chamber being adapted to 
receive carbonaceous material 6 x>m said dis- 

10 tillation chamber, said gas combustion cham¬ 
ber being adapted to receive the relatively 
rich and lean gases evolved from the distilla¬ 
tion and carbon combustion chambers respec¬ 
tively, and means for protecting the distilla¬ 
tion chamber from the heat of the gas com¬ 
bustion chamber. 

6 . A furnace for burning acid sludge com¬ 
prising an enclosure having walls, two series 
of oppositely extending water tub^ connect¬ 
ed with the Doiling system of the furnace and 
interlaced with eaw other and associated with 
said enclosure to provide a plurality of side 
walls of a distillation chamber, a carbon com¬ 
bustion chamber, and a gt^s combustion cham¬ 
ber, means for feeding acid sludge to the dis¬ 
tillation chamber, means for fe^ng heated 
air to said distillation chamber, said carbon 
combustion chamber being adapted to receive 
carbonaceous material from said distillation 
chamber, said gas combustion chamber being 
adapted to receive the relatively rich and lean 
gases evolved from the distillation .and car¬ 
bon combustiem chambers respectively, and 
means for protecting the distillation emunber 
from the heat of the gas combustion chamber, 
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said means compriring a series of spaced tiles 
mounted on a portion of said water tubes. 

7. An acid sludge buniing furnace com¬ 
prising an'enclosure having walls, a distilla¬ 
tion chamber having its upper and lower 
walls formed by two series of closely arranged 
water tubes connected irith the boiler system 
of said furnace and associated with a wall of 
the enclosure to produce said distillation 
chamber, a gas combustion chamber located 75 
thereabove, means for feeding add sludge to 
the distillation chamber wherein gases are 
evolved and ascend into the combustion cham¬ 
ber, a series of tile slabs assodated with said 
water tubes to prevent a substantial amount of 
the heat from the gas combustion chamber 
from entering the distillation chamber. 

In testimony that I claim the foregoing I 
hereunto affir my signature. 

FRANK J. MoDEVITT. 
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Our invention relates to the treatment of 
coal for the purpose of educing hydrocarbons 
therefrom and converting the fuel into coke; 
and more particularly to an apparatus where¬ 
in by such treatment can be carried out. This 
application is a division of our application 
Serial No. 78,959 filed January 2 , 1926 , where¬ 
in claims are made on the process herein dis¬ 
closed. 

20 According to present practice, coal is coked 

either in “bee-hive” ovens or in the more mod¬ 
em by-product ovens- In tiie former type, 
the coal is spread upon a hearth and ignited 
with insufficient supply of air and the volatile 
15 constituents of the fuel are all either con¬ 
sumed or wasted. In the ordinary by-prod¬ 
uct process, the coal is charged into external¬ 
ly heated coking chambers and the gases and 
vapors are led away for recovery of the valu- 
20 able constituents. In both of these processes 
the coal is submitted to temperatures and to 
conditions which are not conducive to eco¬ 
nomical production of the desired products, 
and in the case of the by-product processes 
26 the vapors are exposed to temperatures and 
conditions which seriously reduce the propor¬ 
tions of some of the more valuable constitu¬ 
ents and bring about secondary reactions 
which yield undesirable products. 

30 The present invention relates particularly 
to by-product practice; that is to say, the 
coking is done m a coking chamber and the 
gases and vapors are led away for the recov¬ 
ery of their valuable constituents. It is the 
86 purpose of our invention to provide an ap¬ 
paratus whereby fuel can be coked so as to 
roduce, even from poorly coking coals, a 
igh grade product and educe the volatile 
constituents without setting up undesirable 
40 secondary reactions. A further obiect of our 
invention is to reduce the consumption of 
fuel employed in the operation and to short¬ 
en the time for carrying out the carboniza¬ 
tion process. Another object is to make avail- 
46 able for use in by-product practice, coals of 
the character now commonly designated as 
“non-coking coal”. Our invention makes it 
possible to produce from either coking coals 
or so-called “non-coking” coals a coke par- 
60 ticularly adapted for domestic use or, if de- 


sir^, a coke for metallur^cal purposes, 
while at the same time securing as oy-prod- 
ucts oils, tars and other pixxmcts, rich in 
valuable constituents and less contaminated 
with objectionable substances than is the case 55 
with ordinary by-product processes. 

In general our process consists of heating 
fuel such as coal to a uniform temperature 
close to but below the temperature at which 
hydrocarbon vapors begin to form, and then 55 
confining the fuel in a closed container and 
supplymg it with sufficient heat to complete 
the coking operation. The preliminary heat¬ 
ing up to close to the critical temperature is 
best performed by agitating the fuel while 55 
supplying heat thereto. We prefer to carry 
out the process in this manner so as to avoid 
the formation in the body of fuel of zones of 
different temperatures in which the fuel is in 
various stages of decomposition and where 70 
part of it is converted prematurely into coke. 
Where fuel is placed in the ordinary by-prod¬ 
uct retort and slowly heated to the usual cok¬ 
ing temperature of from 900 to 1000® C., the 
heat slowly p^etrat^ the fuel due to the low 75 
heat conductivities of some of the layers of 
the fuel- As a result, the outside layer is 
heated to a very high temperature before the 
central portion of the mass of fuel is heat^ 
sufficiently to give off its volatile matter. si 

According to the preferred embodiments of 
the present invention, the fuel is first flooded 
with heat uniformly throughout, that is, ex¬ 
traneous heat is supplied to the fuel in a 
closed container so as to rapidly bring the 86 
temperature of the fuel up to close to the 
critical temperature at which hydrocarbon 
vapors are educed. Thus all of the fuel is 
heated up to a temperature near the critical 
temperature in the most efficient manner, eo 
The fuel while being so treated is hmn gh t 
into an improved cwidition for the carbon¬ 
ization process which is to follow, through 
the instrumeiitality of certain reactions 
which result in the removal of deleterious 96 
oxygen and oxygen compounds such as HjO 
and CO-. These reartions if allowed to oc¬ 
cur simultaneously with the reactions of the 
carbonization sta^ would result in a weak¬ 
ening of the bonding material and conse- too 
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OTently produce a coke of inferior (quality. 
It is to be understood that the reactions in¬ 
volved in the process of carbinization occur 
at temperatures accompanying and immedi- 
• ately following the pasty stage and are en¬ 
tirely different in cnaracter from those of 
the preliminary treatment stage. There is, 
therefore, the advantage that the preheat¬ 
ing may not only so controlled as to bring 

10 the mass up to within a few degrees of the 
pasty stage where carbonization begins, but 
there is secured also a control of the chemical 
reactions involved whereby those of a delete¬ 
rious character are segre^ted from the car¬ 
lo bonization reactions, uius producing a 

stron^r coke as well as discharging, as un- 
desir^le material, the CO, and H-O result- 
ing from the preliminary heating. 

When the fuel reaches the critical tempera- 
*0 ture, and the decomposition process which 
results in the formation of coke begins, chem¬ 
ical reactions take place which generate a 
certain amount of neat. These exothermic 
reactions serve to change the chemical com- 
*0 position of the fuel in a pronounced manner 
and to raise the temperature of the mass to 
a considerable extent. A characteristic of 
our invention is the utilization of this ex¬ 
othermic heat in raising the temperature of 
*> the fuel after the preliminary heat treat¬ 
ment. Because of tne fact that the fuel is 
first heated uniformly throughout up to close 
to the critical stage, the exothermic reactions 
augmented by the heat of the retort bring 
*5 about the more pronounced exothermic reac¬ 
tions of decomposition and these occur 
throughout the whole mass of coal. This 
rise in temperature produces more exother¬ 
mic reactions, and proceeds autogenously and 
40 with a cumulative effect so that not only 
does the pasty stage spread throughout the 
mass but the increased conductivity of the 
pasty condition promotes the transmission 
of heat from the retort walls and this to- 
45 gether with the heat resulting from the re¬ 
actions quickly carries the carbonization proc¬ 
ess to completion. The autogenous pro¬ 
gression of the exothermic reactions often¬ 
times has the effect of subjecting the fuel at 
50 the center of the mass to higher temperatures 
than those obtaining near the outer edge of 
the mass. 

We prefer to supply extraneous heat to the 
fuel while the exotnermic reactions are tak- 
55 ing place for the purpose of avoiding heat 
loss oy radiacation, thus conserving the ex¬ 
othermic heat and supplying any heat which 
may be necessary to insure the progress of 
the exothermic reactions to the fullest extent 
•0 and ultimately to convert the plastic mass 
into coke and without the necessity of carry¬ 
ing a high heat head on the exterior of the 
retort and so permitting of the maintenance 
of low temperature conmtion. 

11 Although the preliminary heat treatment 


is preferably carried on while the fuel is be¬ 
ing agitated, we have foimd that it is de¬ 
sirable to maintain the fuel in a quiescent 
condition while the exothermic reactions are 
taking place and the plastic mass converted 
into coke. 

According to the preferred embodiments 
of our invention, the fuel is agitated during 
the preliminary heating thereof, and main¬ 
tained substantially quiescent while it is be- W 
ing changed from a plastic mass to coke. 

The preferred embodiments of our im¬ 
proved apparatus includes a device whereby 
fuel, such as coal, can be uniformly heated 
throughout up to close to the critical tern- 80 
perature. This means serves to heat the fuel 
in thin layere, or while it is being handled so 
that the heat quickly and uniformly reaches 
every part of the fuel undergoing treatment, 
thus insuring a uniform temperature rise 85 
throughout the body of fuel. Our preferred 
embodiment of this portion of the apparatus 
comprises a cylinder into which the raw fuel, 
prcierably in finely ground condition, is 
charged and then simultaneously tumbled 8 ® 
about and heated by revolving the cylinder 
or drum in a heating chamber. The cylinder 
or drum may be heated by flue gas or other 
waste gases, or a gas or oil burner can be 
installed in close proximity to the cylinder 8 ® 
for the purpose of supplying heat thereto. 

We prefer to have the latter heating device 
available to serve as at least an auxiliary heat¬ 
ing means for the reason that it makes it pos¬ 
sible to control the heat in such a manner 1 ®® 
as to bring the mass to the exact temperature 
prescribed for the particular coal in hand. 

The other principal part of the apparatus 
consists of a retort, or preferably a group of 
retorts, into w’hich the uniformly preheated 1®5 
fuel is deposited for the purpose oi convert¬ 
ing it into coke and disenarging the hydro¬ 
carbon vapors which are educed as the tem¬ 
perature of the fuel increases. This retort is 
conveniently located in close proximity to the ^l® 
preheating device. We preier to provide a 
chamber between the preheating device and 
the retort proper for the purpose of holding 
a reserve supply of preheated fuel. This re¬ 
serve chamber should hold enough fuel to fill 
at least two retorts completely and it should 
be properly lagged to prevent radiation losses. 

The fuel itself is naturally a poor conductor 
of heat and experience has shown that there 
is a very slow heat loss through radiation 120 
at the temperatures employed, and the coke 
produced is of as high quality as that pro¬ 
duced by charging the preheated fuel imme¬ 
diately jnto the retort. The retort may be of 
the vertical type in which the coal is intro- 125 
duced at the top and the coke is removed at 
the bottom. Means is provided for supplying 
heat to the outside of the retort for the pur¬ 
pose of raising the temperature of the fuel 
up to the point where the exothermic re- 13® 
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actions commence and to supply whatever 
additional heat is necessary to conserve 
exothermic heat and complete the coking 
operatimi. 

S Our process and the embodiment of our 
apparatus illustrated in the accompanying 
drawings can best be understood after a con¬ 
sideration of the nature of the material treat¬ 
ed and its behavior at different temperatures. 
10 It is well known that bituminous coal (and 
likewise semi-bituminous coal) consists main¬ 
ly of lignin or so-called degraded cellulosic 
material, and resinic or bituminic substances 
resulting from the geological transformation 
15 of the vegetable matter in the formation of 
coal. The two main components of all coals 
of the bituminous or semi-bituminous types 
may be separated by using a suitable solvit 
such as phenol, and the characteristics of each 
20 component may be studied with reference to 
the role it plays in the coking reactions, ^e 
lignin, or insoluble part, consisting mainly 
of lignin, is one of the oririnal components 
and also a resultant formed in the degrada- 
26 tion processes affecting the original plant 
cellulose (C»HioO.) - In tlie transformations 
that have taken place, the greatest chan^ 
probably has occurred with reference to the 
oxygen, which has dropped from a percent- 
30 age of nearly 47 in the original celliUose, 
down to 12 or 15% in the cellulosic residue. 
This residue has certain specific properties 
of marked importance in connection with the 
coke formation. It does not melt or fu» to¬ 
ss gether at any temperature and accordingly 
it has no colang or bonding property what¬ 
ever. It is fairly stable and does not de¬ 
compose by the action of heat up to a tem¬ 
perature of 200® C. Above that tempera- 
40 ture, and especially as 3(»° C. is approached, 
t-ertain initial decompositions begin, charac¬ 
terized mainly by a rearrangement of the 
elements of which the material is composed. 
Oxygen combines with hydrogen to _ form 
46 water and with carbon to form carbon dioxide 
and some carbon monoxide. At higher tem¬ 
peratures, decomposition of a positively dif¬ 
ferent type occurs, which results in the for¬ 
mation oi compounds of carbon and hydro- 
80 gen, and of carbon, hydrogen and oxy^n. 
Finally there is a residue of carbon, which is 
neither coherent nor caked and cannot be 
called coke. 

The cellulosic residue hw a marked avidity 
55 for oxygen which it readily absorbs^ and re¬ 
tains even though heated to a fairly high tem¬ 
perature. In fact, as the temperature is in¬ 
creased, the oxygen enters into chemical com¬ 
bination before being discharged. 

CO TTie bituminic or soluble component of the 
bituminous or semi-bituminous types of coal 
is of a complex nature and includes sub¬ 
stances directly related to the resin.s. These 
resinic substances have undergone very little 
05 decomposition. This component also in¬ 


cludes pitch-like compounds in <raantities 
predominating over the resinic substances; 
hence the designation “bituminic substance”. 

The soluble or bituminic substance has u 
much sxhaller percentage of oxygen and a 70 
greater percentage of hydrogen than ti e 
cellulosic component of the fuel. The bitu¬ 
minous substance is like the cellulosic mate¬ 
rial in that it resists decomposition at tem- 
jieratures up to 200 ® C., but unlike this mate- 75 
rial, it softens and melts readily at tempera¬ 
tures above say 250® C. (the exact tempera¬ 
ture depending upon the particular variety 
of coal), and this without appreciable de¬ 
composition of the carbon comjxiunds until 
after a temperature of approximately 350® 

C. has been passed. 

V^en both the cellulosic and bituminous 
substances are heated above the melting point 
of the soluble materiid, the latter, in effect at ^ 
least, has the property of dissolving or ag¬ 
glomerating the cellulosic substance so that 
if the heating process is continued^ the entire 
coal mass will be of a pasty or viscous con¬ 
sistency, and upon cooung from this point, 
will have a vitreous appearance and glisten¬ 
ing fracture, indicating that the mass has 
become homogeneous uiioughout and has 
lost entirely the segregated or laminated 
structure of the origihal coaL w 

For some time it has been the generally 
accepted theory that ^e oxygen content of a 
coal is largely or entirely the criterion for 
determining whether that particular coal is 
a coking or a non-coking coal, and there is 
authority for the view that the ratio of oxy¬ 
gen to hydrogen available for combining 
therewith is the determining factor. Our 
investigations have demonstrated that the 
coking quality, as we shall hereinafter desig- 
nate the capacity for producing a coke of 
high resistance to crushing strain, is pro¬ 
moted by the removal of the oxygen of the 
cellulosic substance in the form of H-O and 
COt or CO in a manner such as described 
under our discussion of preheating up to 
approximately 300® C. 

Another feature bf our invention consists 
of an improved furna^ construction where¬ 
by heat can be supplied to the retorts in a 
very efficient manner, the intensity of heat 
being substantially unifortn throu^out the 
length of each retort. According to our in¬ 
vention the hot gas& are used first to heat a 
refractory wall which in turn radiates heat 
to the retorts. 'Hie gases are finally led into 
direct contact with the retorts and are finally 
discharged into the prdieating chamber of 
the preheatinj^ device. 

The preheating treatment is used for the 
purpose of heating the raw coal up to a uni¬ 
form temperature dose to the cntical tem¬ 
perature, that is, dose to the temperature at 
which the coal would become plakic. Most 
kinds of bitumijious coal- become plastic ^ 


I 




108 


4 


1,827,483 


throi-^out at a temperature somewhere be¬ 
tween 325® C. and 450® C- Tlie particular 
temperature at which a j^ven kind of coal 
becomes plastic is fairly constant, and can 
* be readily detenuined. Accordingly, it is 
entirely feasible to control the supply of heat 
to the preheatinj; drum so as to increase the 
temperature of the fuel up to a predetermined 
value below that at whicn the fuel would be- 
come plastic. 

It is desirable to supply the additional heat 
necessary to cause the preheated fuel to be¬ 
come plastic, as rapidly as possible. If this 
additional heat is applied slowly the ineltin" 
jioint of the fuel is raised, and, indeed, it is 
])Ossible to heat coals of certain varieties hav- 
a high deleterious oxygen content, so 
slowly that the property of booming plastic 
is entireh' destroye<l. For this reason, it is 
desirable to bring abojjt the change from the 
dr>’ preheatetl state as ra})idly as possible. 
It is not necessary to supply this additional 
heat to the ])reheated fuel immediately after 
it has l)een i)reheatetl. because until the plas- 
^ tic temperature is practically attained there 
j> no danger of the heat treatment being car¬ 
ried out so slowly as to destroy’ tlie capacity 
of the fuel for burning plastic. 

In carrying out our invention we prefer to 
^ utilize the waste flue gases for prriieat»ng the 
coal in the preheating chamber, and the gases 
may thereafter be passed in heat exchanging 
relation to the raw coal being fed to the pre¬ 
heating drum. In this way the flue gases arc 
utilized to the best advantage, the final tem- 
j^rature of the gases being little above that 
of the raw coal being fed to the preheating 
chamber. We also prefer to preheat the air 
which is supplied to the combustion chamber 
of the furnace by passing this air in heat ex- 
ciianging relation to the coke withdrawn from 
the retorts. Where the supply of flue gases 
from the retort is in excess of that required to 
preheat the coal in the preheating drum, we 
prefer to use some of these gases to further 
iieat the air supplied to the combustion cham¬ 
ber. For this purpose we have provided a re¬ 
cuperator which can be used whenever there 
is an ample supply of flue gases. Another 
feature of our invention conrists of a storage 
chamber for coke discharged from the coking 
retorts, and we prefer to provide means for 
withdrawing any vapors or gases formed in 
55 this coking chamber. These gases and vapors 
are of a character similar to those withdrawn 
from the coking retorts and may be mingled 
with the gases from these retorts. 

The various objects and advantages of our 
CO mvention can be best understood by consider- 
in<r the accompanying drawings which illus¬ 
trate one embodiment of the improved aji- 
paratus by means of which our improved 
process can be performed. In the accom- 
panying drawings: 


is an elevation of a coking apparatus 
embodying our invention; 

Fig. 2 is a vertical section view of the pre¬ 
heating apparatus shown in Fig. 1; 

Fig. 3 is a transverse section view taken on 
line 3—3 of Fig. 1, showing the construction 
of the preheating device; 

Fig. 4 is a transverse section view taken on 
line 4—4 of Fig. 1 showing further details 
of construction of the preheating device; 75 

Fig. 5 is a vertical section view of the bat¬ 
tery of retorts shown in Fig. 1,—parts being 
cut away to show the details of construction; 

F^g. 6 is a tran.sverse section view taken on 
line &—6 of Fig. 5, showing the construction so 
of the battery of retorts; 

Fig. 7 is a transverse vertical section view 
taken on line 7—7 of Fig. 6; 

Fig. 8 is a transverse vertical section view 
taken on line 8—8 of Fig. 6; so 

Fig. 9 is a longitudinal section view taken 
on line 9—9 of Fig. 5; 

Fig. 10 is an enlarged elevation of the coke 
storage chamber shown at the bottom of Fig. 

1; and 90 

Fig. 11 is a transverse section view of the 
coal hopper showing the heating pipes ex¬ 
tending therethrough. 

The apparatus shown in Fig. 1 comprises a 
hoi.st 1 for elevating previously ground coal 95 
lip to the top of the structure where it can be 
dumped into a hopper 2 through a chute 3. 
llie hoist 1 may extend from the basement 
floor 4 of the building containing the appa¬ 
ratus, or merely from the floor above shown loo 
at 5. Suitable columns 6 and 7 support the 
floor 5 and support one end of the preheating 
device indicated generally by the reference 
character 8. The fuel hopper 2 communicates 
with the fuel preheating device 8 by means of lor 
a chute 9 and a screw conveyor 10. The pre¬ 
heating device 8 communicates with a dis¬ 
charge hopper 11 which empties into a car or 
lorry 12. This lorry can be moved back and 
forth along the top of a battery of coking no 
retorts 13 so that fuel can be discharged from 
the lorry into any one of these retorts. From 
the retorts, where the fuel is converted into 
coke, the fuel is discharged into a coke storage 
chamber 14. The coke can be discharged ii5 
from this chamber into cars 15 which carry 
the coke away from the apparatus. 

Air is passed through a number of pas¬ 
sages surrounding the coke storage chamber 
14 and then supplied to a combustion cham- 120 
her at the ba.se of the coking retorts 13. The 
flue gases from the flues surrounding the re¬ 
torts may pass through a pipe 16 into flues 
surrounding the preheating drum. Some of 
these gases instead of being utilized in the 125 
preheating device may be passed through a 
recuperator directly adjacent to the coking 
retorts and ultimately discharged through a 
pipe shown at 17 in Fig. 1. 

The several parts of our improved appara- iso 
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tos described in general terms in precedi^ 
pmrajmphs will now be deacribed more in 
• detaul 

In Fi(^ 2 and 11 we have illustrated the 
® prefentS construction of the raw fuel hopper 
which supplies fuel to the preheating device. 
This hopper comprises a suiteble container 
18 having an open top for receiving coal from 
the hoisting device 1. A plurality of pipes 
10 19 extend through the boay portion of the 
container 18 and serve to convey hot gases 
through this container, the ga^ being thus 
brought into heat exchanging ration 
through the coal being depodted in the 
1® hopper. The gases are supplied to th^ 
pipes through a pipe 20 which connects with 
the flues surrounding the preheating drum, 
and these gases are discharged through a 
pioe 21. A chute 9 at the base of the con- 
20 tamer 18 delivers the coal to the screw con¬ 
veyor 10 which is operated by means of a 
motor 23 connected to the screw conveyor by 
means of belts or chains 24. The convenor 
10 is adapted to deliver the fuel to the in- 
28 terior of a preheating drum 25 which is 
caused to rotate by means of the gears 26 
and 27, the latter of which is fixed to a shaft 
28 driven by the motor 23. The gear 27 
meshes with gear 26 which is fixed to one 
80 end of the preheating drum. The preheat¬ 
ing drum 25 is enclosed within the heating 
chamber 26' containing a number of baffles 
27' which cause the heating gases to circulate 
around the drums. The baffles 27' form a se- 
88 ries of flues within the heating chamber which 
are supplied with heating gases through a 
pipe 16 located near the discharge end of 
the drum 25. The gases are withdrawn from 
the preheating chamber through the pipe 20 
40 which conducts them to the pipes 19 in the 
fuel hopper 2. Within the combustion cham¬ 
ber and between the discharge end of the 
pipe 16 and the discharge ena of the drum 
25 we have provided a gas burner 30 for 
45 heating the discharge end of the drum 25. 
A pipe 31 supplies gas to this burner and 
the rate at which this gas is supplied is con¬ 
trolled by an automatic temperature regulat¬ 
ing device 32 having a thermocouple 33 
®® which is responsive to the temperature of the 
'fuel discharged from the preheating drum. 
We have not deemed it necessary to describe 
the details of this automatic temperature reg- 
ulating device inasmuch as any suitable de¬ 
vice of this type can be employed, such de¬ 
vices being in general commercial use. We 
prefer to employ some means for controlling 
the temjjerature of the fuel at the discharge 
QQ end of the preheating drum, and we have 
found the automatic gas burner illustrated in 
Fig. 1 to be suitable for this purpose. This 
makes it possible to bring the coal up to a 
temiierature within say 30® of that at which 
it would become plastic, and this is done in 


such a manner that there is no danger of 
the fuel being overheated. 

A plur^ty of baffles or plates 24 are ar¬ 
range, within the discharge end of the drum 
25 for the purpose of lifting the fuel and ^ 
dropping it into a chute 35 where it comes 
in conta^ with the thermocoirole 38 of the 
automatic regulating device. The fuel may 
be discharged from Uie chute 35 into the lorry 
12 shown m Fig. 1 as described above. ^ 

We prefer to construct the preheating de¬ 
vice so that the inclination or the drum 26 
can be changed as desired. Accordingly' we 
have illustrated a jack 36 resting on the floor 
5 and engaging a column or support 2^ which 
carries the ena of the preheating device which 
receives the raw fud. T^ dischar^ end of 
the preheating device is supported on the 
column 7 Ity means of a pivot ]oint 38, and it 
will be understood tihat ^ inclinati(m of the ^ 
drum 25 can be changed by simply raising 
or lowering the column or support 87 by 
means of the jack 36. In this way the rate 
at which the fuel travels through the rotat¬ 
ing drum 25 can be carefully regulated. The 
rate at which the fuel passes through this 
drum can also be vari^ by changmg the 
speed of the motor 23. Increasing the speed 
of the motor serves to increase the speed of 
the conveyor 10 as w^ as that of the drum 8® 
25, and the motor may be connected to the 
automatic regulating device 32 in any well 
known manner so as to cause the motor speed 
to change in accordance with changes in the 
temperature of the fuel discharged from the 
drum 25. The arrangement should be such 
that when the regulating device cerates to 
supply more gas to the combustion chamber 
at the discharge end of the drum 25, the speed 
of the motor 23 will be decreased. Thus the 
combined effect of the gas burner and the 
motor will be to increase the temperature of 
the fuel at the discharge end of the drum 25. 

A suitable valve 39 controls the flow of 
preheated fuel through the hopper or chute 
11 which serves as a means for conveying the 
preheated fuel from the preheating drum 25 
to the lorry or car 12. This lorry is mount¬ 
ed on a compound track or runway aunpris- 118 
ing a transverse portion 40 and a Icmgitudi- 
n^ portion 41. The lorry can be moved 
transversely, along the portion 40, suitable 
rollers 42 being provided for this purpose. 

The portion 40 carries rollers 43 which en- ^ 
gage the track portion 41 so that the lorry 
can be moved along this track. We prefer 
to employ the lorry 12 and the parts asso¬ 
ciated therewith, or some equivalent device, j*- 
adapted to sunply the preheated fuel to any 
one of a plurality of coking retorts, although 
it will be imderstood that our invention can 
be used to advantage even where only a sin¬ 
gle retort is employed. ™ 
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A gas and water vapor relief valve is 
shown at 11 '. 

We have found that considerable economy 
can be effected by employing a plurality of 
g retorts for receiving tl^ preheating fuel, the 
group or battery of retorts being supplied 
with preheated coal by a single preheating 
device such as the pi^eating drum 25 il¬ 
lustrated in Figs. 1, 3 and 4. An arrange- 
ment of retorts which we have found to be 
TMuticnlarly satisfactory is illustrated in 
Figs. 1 and 5 to 9 inclusive. We have illus¬ 
trated a battery of retorts comprising a num¬ 
ber of vertical retorts 44 arranged in pairs, 
jg each pair being surrounded by heating flues. 
Each of the retorts 44 may be constructed 
out of a single piece of metal or other suitable 
material and we prefer to provide retorts 
which are of slightly greater diameter at the 
20 base than at the top, ^os facilitating the re¬ 
moval of the coke diarges from the retorts. 
It is not necessary to employ temperatures 
above say 750® C. and, accordingly, it is quite 
satisfactory to make the retorts out of any 
25 of the well-known heat resisting alloys. 
Each retort is provided with a hin^d plate 
44' at the bottom thereof which can to swung 
downward to permit the coke to drop out. 
The plate 44' may be perforated if desired. 
30 Mechanism for operatmg the hinged plates 
44' is shown at 45' in Fig. 8 . Suitable valves 
(not shown) are provided at the top of each 
retort for the purpose of permitting the pre¬ 
heated fuel to drop from the lorry 12 into 
35 the retorts and to close the retorts while the 
coking operation proceeds within the retorts. 
By maintaining tie valves closed at the top 
of the retort for a short time after charging 
and allowing the gases to discharge through 
40 the perforated bottom 44' the dust from the 
clm^ging process is retained by the coal mass 
while the vapors pass out of the retort 
through the coke chamber and escape 
through the vent 74. 

45 While heat may be supplied to the retorts 
in various ways, yet we prefer to employ the 
special heating system disclosed in the ac¬ 
companying drawings. Upon referring to 
Figs. 5 to 9, inclusive, it will be noted that 
50 eaA retort 44 is surrounded by a heating 
chamber 45. One of the distinctive features 
of our improved heating .system is the pro¬ 
vision of means whereby heat is radiated to 
each of the retorts from the wall of the heat- 
55 ing chamber surrounding each retort, heat 
being supplied to the chamber wall from the 
outside thereof. One or more gas mains such 
as those illustrated at 46 may be provided 
for the purpose of suppling gas to burners 
«0 47 locate near the lower portions of the 
several retorts but separated therefrom by 
the heating chamber wall 48. These burners 
47 are enclosed within flues which are adja¬ 
cent to the exterior of the heating chamber 
as walls 48 and these flues ai e enclosed by a heat 


insulating wall 49 which encloses the entire 
battery of retorts and heating chambers. 
Openings 50 are provided through the wall 
49 for the purpose of permitting inspection 
of the burnci;^ 47 and to provide such access jq 
to the burners as is necessary to light them. 

Our improved flue construction as illus¬ 
trated in Figs. 5 to 9 inclusive, includes ver¬ 
tical passages 51 extending up from the 
burners 47 and communicating with adja- 75 
cent vertical passages 52 extending down to 
tlie lower portions of the retorts where they 
communicate with the heating chambers sur¬ 
rounding the retort through short transverse 
j)assages 53. The hot flue gases thus pass up so 
through the passages 51, down through the 
passages 52 through the short passages 53 
and into direct contact with the retorts 44. 
Thus the hot gases come in contact with the 
exterior portions of the chamber walls 48 85 
and do not come in contact with the retorts 
44 until after they have passed up through 
the passages 51 and down through passages 
.52. In this way, the walls 48 are heated to 
a fairly high temperature and radiate heat «0 
to the retorts 44 in a substantially uniform 
manner throughout their length. 

After tlie flue gases pass through the short 
passages 53 near the bottom portions of the 
i-etorts 44, they pass up around these retorts »5 
and escape through short passages 54 com¬ 
municating w’ith a manifold 55. This mani¬ 
fold 55 communicates with the pipe 16 which 
conveys the gases to the preheating device 
above described. This pipe 16 is provided too 
with a flexible joint as shown at 16', which 
permits elevation of the forward end of the 
jjreheating device without interfering with 
the supply of hot gases to the preheater. 

We prefer to provide means whereby some los 
of the hot gases supplied to the heating 
chambers 45 can be used for the purpose of 
suppl 3 dng heat to the air admitted to the 
burners 47. Such a recuperator is illus¬ 
trated in Figs. 5 to 9 inclusive. In these HO 
figures, we have illustrated small passages 56 
leading from the upper portions of the heat¬ 
ing chambers 45 into communication with 
vertical passages 57 leading downward and 
communicating with similar passages 58 
leading upward to a manifold 59. The gases* 
are di^harged from the manifold 59 through 
a suitaole pipe connection 17 as shown in 
Figs. 1 and 9. Valves 61 and 62 are pro¬ 
vided in the pipes 17 and 16 for the purpose 
of regulating the relative amounte of flue 
gases passing through these portions of the 
system. The valve 61 may be closed entirely, 
in which case all of the flue gases pass up 
from the pipe 16 to the preheating device, 
or the valve 61 may be only partially closed, 
in which case some of the flue gases escape 
through the pipe 17. The air to which heat 
is supplied by the flue gases which ultimately 
pass out through pipe 17 is admitted to pas- 
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sages 63 near the base of the ^stem as best 
shown in Fig. 7. The air flows upward 
through passages 64 and then downwai'd 
through passages 65, through the horizontal 
Q passages 66 and 67 and through short verti¬ 
cal passages near each of the burners 47. In 
this way, the air supply to the burners is pre¬ 
heated oy a portion of the flue gases which 
have previou^y come in contact with the re- 
10 torts 44. Valves 68 control a supply of air 
to the passages 63 in the base of the recumra- 
tor. Similar valves 69 control the supply of 
air directly into the horizontal passages 66 
from whitm it may flow to the oumers 47. 
15 Hxis air, which may be supplied either to the 
recuperator or directly to the burners, may, 
of coorae, be taken from the atmosphere im¬ 
mediately surrounding the battery of coking 
retorts but we prefer to supply some heat to 
20 the air before it reaches this point. One 
embodiment of such a means for pre¬ 
liminarily heating the air is described herein¬ 
after. 

The rate at which heat is supplied to the 
•i.'i retorts 44 can be closely regulat^ by regu¬ 
lating the supply of gas to the burners 47. 
In this way, it is a relatively easy matter 
to supply to the retorts just enough heat to 
bring the preheated coal up to the temwr- 
ature at wnich it commences to become plas¬ 
tic throughout; that is, to a temperature at 
which the exothermic reactions are initiated 
and proceed throughout the mass of fuel. 

Wnen the mass of coal in any one of the 
35 retorts 44 is completely coked, the hinged 
plate 44' at the bottom of this retort can be 
released so as to permit the coke to drop 
down into a coke storage reservoir such as 
that illustrated at 14 in Figs. 1 and 10. The 
•u* coke is allowed to cool down in this storage 
reservoir, below a red heat. In order that the 
heat given off by the coke during this cool¬ 
ing o|^)eration may be utilized, we prefer to 
provide a number of passa^ surrounding 
the (xAe storage chamber and through which 
air may be passed preliminary to supplying 
it to the gas burners 47. We have shown 
sudi passages at 70 in Figs. 1 and 10 . The 
air may be drawn in through a suitable con- 
•*'” nection 71. It then passes in a circuitous 
path around the storage chamber to the base 
thereof and then back up and through a pas¬ 
sage 72 which communicates with the valves 
68 and 69 above described. These valves con- 
trol the supply of air to the recuperator and 
to the passage which leads directly to the 
base of each burner 47. 

We prefer to construct the coke storage 
chamber 14 with inclined walls so that the 
coke may be discharged into conveyor cars 
15 throuj^ openings in the bottom of the 
storage chaml^r. 

Our improvevd process of making coke can 
iti be carried out in a very economical manner 


bv utilizing the apparatus above described. 
This apparatus is deigned to utilize, to the 
best advanta^ all of the heat which is ortli- 
narily wasted during tlie process of convert¬ 
ing coal into coke. The hot gases after leav- 
ing the retorts are cwiducted first to the pre¬ 
heating device and then to ihe flues extend¬ 
ing through the hopper 2 . Some of these 
gases may be brought into heat exchanging 
relation to the air which is being conducteil 75 
to the burners near the base of each retort. 
Furthermore, the heat given off by the coke 
discharged from the retorts is utilized for 
the purpose of raising the temperature of 
the air which is to be supplied to the burners. 

The raw coal is deposited in the hopper 2 
where it receives some heat from the gases 
passing through the flues 19 in this hop¬ 
per. The coal then ■ passes into the rotat¬ 
ing drum 25 where it is simultaneously as 
tumbled and advanced while additional 
heat is beiii" supplied thereto. The coal 
then passes into the chute 11 and from 
tjiis chute it is discliarged into the lorry 
12 . The"e two parts of the apparatus 00 
may be of large capacity so as to store a suf¬ 
ficient quantity of preheated fuel to fill sev¬ 
eral retorts. Ihe lorry 12 can be moved into 
close proximity to any one of the retorts 44 
for the purpose of diaiharging the preheated M 
fuel into the retort The finad coking opera¬ 
tion is performed within the retorts 44, 
the hydrocarbon vapors being withdrawn 
throujth pipes 73 shown in Fig. 1 . The stor¬ 
ey bin 14 communicates with the lower eml 100 
01 each of the retorts 44 and is adapted to 
receive the coke dischai^ed from these re¬ 
torts. The coke is ultimately discharged 
from the bin 14 into suitable receptacles such 
as the cars illustrated at 15 in Fig. 10. 105 

A vent 74 is provided from the coke stor¬ 
age chamber 14, which connects with the gas 
conduits 75 leadii^ from tlie retorts. T^is 
jiassageway permits of steaming the red hot 
coke for increasing the yield of gas and and no 
ammonia and modifying the sulfur content. 

It is evident also that the gases which may 
escaiie around the loosely fitting bottom 
plat^ of retorts will find their way into these 
gas conduits. The necessity of securing a lis 
gas-tight fit between the swinging bottoms 
and the lower edg 6 of the retorts is thus 
obviated. ^ 

It is to be understood that the various de¬ 
tails of the process and apparatus above de- ^ 
scribed can be modified and, in some in¬ 
stances, eliminated without departing from 
the spirit of our invention which is not lim¬ 
ited to the particular embo<liments illustrat- 
ed and described but inchules such modifica¬ 
tions there<if as fall within the scope of the 
apjiended claims; for example, the preheat¬ 
ing device is capable of use by itself for the 
purpose of heating material such as solid uo 
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fuels of various kinds. Tlie automatic regu¬ 
lation of the heat supplied to the fuel in 
the preheating device renders this device of 
value for many purposes. 

6 We claim: 

1. An apparatus for coking coal, compris¬ 
ing an inclined n>tatable drum for tiimbling 
and advancing the coal and having a dis¬ 
charge end, means for supplying heat to said 

10 drum to preheat the coal therein, a chute 
arranged near the discliarge end of said 
drum and arran^d to receive the preheated 
coal from said arum, a plurality of coking 
retorts, a movable lorry for receiving the 
15 preheated coal from said chute and means 
whereby said lorry can be moved close to any 
one of said retorts to discharge coal into the 
same. 

2. An apparatus of the tyjje described, 
20 comprising a coking retort, a chamber adapt¬ 
ed to receive coke from the retort, a burner 
for siipplying hot gases to the exterior of 
the retort, means for conveying air to the 
burner, said means being arranged to bring 

25 the air into heat exchanging relation to the 
coke in said chamber and to at least a por¬ 
tion of the gases which have previously been 
supplied to the exterior of said retort. 

3. An apparatus of tlie type described, 
30 comprising means for receiving coal, means 

communicating therewith for agitating and 
advancing the coal, a retort for receiving 
the coal from said agitating means, means 
for supplying hot gases to the exterior of 
36 said retort, and means for conveying said 
gases from the exterior of said retort to the 
exterior of said agitating means and then 
into heat exchanging rel^ion with the coal 
in .said receiving means but out of contact 
40 with the coal in said receiving means where¬ 
by the fuel is progressively heated through¬ 
out and out of contact with the heating gases 
as it advances through the said receiving 
means and the agitating means. 

45 4. An apparatus of the type described, 

comprising means for receiving coal at least 
one flue for conducting gases in heat ex¬ 
changing relation with, but out of contact 
with, the interior of said receiving means, 
fiO means communicating with said receiving 
means for agitating and advancing the coal, 
a retort for receiving the coal from said agi¬ 
tating means, burners for supplying hot 
gases to the exterior of said retort, means for 
6® supplying air to said burners, and means for 
conveying said gases from said retort into 
heat exchanging relation with the air being 
supplied to said burners and for then con¬ 
ducting the hot gases to the exterior of said 
flO agitating means and finally to the flue of 
said receiving means, whereby the fuel is 
progressively heated throughout and is main¬ 
tained out of contact with the heating 
as it advances through the said receiving 
M means and the agitating means. 


5. An apparatus of the type described, 
comprising a coking retort, a burner for sup¬ 
plying hot gases to the exterior of said re¬ 
tort, means for supplying air to the burner 
and means for conducting the hot gases 
which have previously been supplied to the 
exterior of tne retort into heat exchanging 
relation with the air being supplied to the 
burner. 

6. An apparatus of the type described, 
comprising means for receiving coal, at least 
one flue tor conducting gases in heat ex¬ 
changing relation with the coal in said re¬ 
ceiving means and out of contact with the 
coal therein, means communicating with 
said receiving means for agitating and ad¬ 
vancing the coal, a retort ^r receiving the 
coal from said agitating means, means for 
supplying hot gases to the exterior of said 
retort out of contact with the coal therein, 
and means for conveying said gases from 
the exterior of said retort to the exterior of 
said agitating means and then to the flue of 
said receiving means, whereby the fuel is 
progressively heated throughout and out of 
contact with the heating gases as it advances 
through the said receiving means and the 
agitating means. 

In testimony whereof we affix our signa¬ 
tures. 

SAMUEL W. PARR. 
THOMAS E. IxAYNG. 
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This Invention relates to a method and device 
for producing heat carrying combustion gases 
and combustible gases from fuels of granular or 
other suitable shapes and sizes and has for its 
purpose accomplishing such combustion and gas 
generation with a high degree of efficiency and 
rehahility. An important feature of this inven¬ 
tion Is that the fuel consisting of solid pieces of 
varlocB sizes and shapes is made to bum and give 
off combustion gases and combustible gases ahile 
lying In a vertical or nearly vertical shaft having 
one or ipore walls, which are cooled in a suitable 
manner; The fuel Is preferably piled to consid- 
eralde height in the shaft, and t^ latter, in re¬ 
lation to its height, is comptuatively narrow. Sev¬ 
eral advantages are gained by this arrangement, 
for tustance. the combustion temperature can be 
effectively controlled by means of the cooled walls 
In the shaft and by using tubes which are filled 
with a flowing medium such as water or steam for 
the cooled walls, the excess heat of combustion 
be xiaefully utilized, for instcuice. for the 
generation of steam and superheating of steam 
which in turn can be used for power generation. 
The invention can be used with advantage for all 
bfaute of fuels, but Is particularly valuable in de¬ 
vices for burning of waste products such as gar¬ 
bage and other burnable offal and for fuels with 
a low melting or sintering temperature such as 
coke remaining from shale and slate distillation 
and for burning or/and distillation of oleaginous 
shale. 

In heretofore kzwwn furnaces for burning fuels 
containing ash s^ch melts at a low temperature, 
considerable difficulties are experienced--because 
the temperature In the fuel bed, if an economi¬ 
cally advantageous excess of combustion air is to 
be used for the combustion—gets so high that the 
ash melts and bakes together resulting in exces¬ 
sive slag and incomplete utilization of the fueL 
By the use of the method and device of this 
invention, the above described disadvantages are 
eliminated and fuels having an ash with low 
malting or sintering temperature can be burnt 
with a high degree of utilization in, for instance, 
the generation of steam at such a temperature 
that the ash and slag will not melt. It is thus 
possilde to effectively utilize such fuels and offal 
heretofore considered as waste. 

With the above and other objects in view which 
win appear as the description proceeds, this in¬ 
vention resides in the novel construction, com¬ 
bination and arrangement of parts substantially 
as beretnafter described, and more particularly 
defined by the appended claims, it being under¬ 
stood that such changes in the precise embodi¬ 
ment of the herdndlaclosed Invention may be 
made as come within the scope of the claims. 

The accompanying drawing iUustoates one com¬ 
plete example of the physical embodiment of 


2 

the i n ve n tion c uustr u c t ed In accordaDce with ttie 
best mode so tar devised for the practical ap- 
piicatlop of the prtDciides thereof, and In whldb: 

Figure 1 Is a vertical sectional view through a 
g combosthm apparatus embodying this lixventlon: 

Figure 2 Is a detail vertical aectkmal view on 
an enlarged scale through part of one wan of the 
fuel shaft, taken at one of Its air inlets; and 

Figure 3 is a detail view similar to Figure 3 
10 illustrattng another m a rmer of restricting the 
air inlet tgxnlngs betwee n the tubes defining 
the walls of the shaft. 

Referring now more particularly to the dr awin g , 
r e ference numeral I shows an Infeed fuzmel for a 
15 aoUd crushed or granulated fuel, such as, shale 
coke, for exampie At the lower end of this fon- 
nd the fnd assumes an exposed surface at 2 
according to its angle of repose, from where it 
descends soccesstvdy Into the small upper part 
20 I of a vertical fuel shaft 4 which at its lower end 
Is e quip ped with a suitable outfeed device • for 
the ash and slag. As Is clearly shown on the 
drawing the shaft 4 and I is high but relatlvdy 
narrow. 

25 At one side of the funnel I there Is a gas cham- 

ber T with air Inlets • and f. TTie part II of ttM 
funnel I which faces the gas chamber 1 is a coded 
waU. pr e fera bly consisting of tubes through whidi 
flows a medium such as water or steam. Tte 
so bottom of the tube wall II Joins with a movable 
shutter 11 also constructed of tubes for water or 
steam, and a similar shutter 12. likewise made 
from similar tubes, h imtsiled in the outlet open* 
Ing IS leading from the gas chamber 1 to the 
35 main combustion chamber 14, II. 

The shaft 4, S has similar coded walls vdddr 
preferably are made from tubes II which are 
fined with a flowing medium (water or steam) 
and connected to headers (water or steaun chests) 
40 or the like (not shown).' 

In Figures 2 and 3 It is clearly shown that 
there is a considerable distance between the 
tubes It. These tubes are like the tubes 1 1 shown 
horizontally disposed, but vertical or 
tubes or tubes with other configuration can also 
be used. 

The walls In the combustion chamber II are 
also co v er ed with water or steam tubes 11 or 
coded by other means. On the drawing ths 
50 tubes 11 sre shown vertlcslly disposed snd con¬ 
nected to headers 11. From the space II located 
bdow the oombostion chamber II collected soot 
ash fan be readily removed. 

OombustloQ air is admitted tbrough the passage 
55 21 from a fan, for example, and flows through and 
across the lower part of the shaft I. which is 
filled with ssh or slag. Into the distribution cham¬ 
ber 21. Rom this d)sn^)er 21 the air flows 
through openings regulated by the shutters 22 
00 through and across ths shaft I approximately la 
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a dmctlozi ftDd oot Into tbe chamber 

fi. Tb* combixstton gases rlK upwards in this 
and pM* thereafter through and across 
the narrowest part of the shaft 4 Into the cham¬ 
ber 14 and from there through the passage 2S 
to a steam bo fl er 24 or other heat exchanger. 
Oiamber 21 is further equipped with an inlet 21 
for admittance of gases, for er a m pi e comb ustio n 
or water vapors, for the purpose of^hutlng 


the shaft I. ther^ oodfaig the ashea or alac 
while being Itaelf heated. The thus heated com* 
bustioo air after having passed throngh the atfi 
chamber into the distributing chamber 21 passes 
through the openings at shutters 22 across and 
through secticn I of the shaft to effect o o mb us- 
tion oi the fud contained In shaft I. 7S 
plete combustion Is desired, the final eocibusUoa 
will t afce place in the chambers li and 14, wheiebj 


the air and theidiy modifying the 10 if required the necessary amount of secondary air 

tTtterL-rity of the combustlon gases. By means of 
a fan or the like, the passage 21 may be con¬ 
nected with the combustion gas outlet from the 
boiler 24. so that a part of the escaping 


win be added through the Inlet opening 21 and 
another opening 21. The combustion gases re¬ 
sulting from the oombustioc in the shaft 1 pass 
Into chamber II from there through and 


combustloa gaso are led throoiai the passage 21 ii across part 4 of the shaft, whereby they dry and 


and thus made to circulate throu^ the whole 
oombustton device. 

At the openings opposite the shutters 22 the 
tubes If are equli^xd with fl a nges 21 or rimilar 


heat (eventually also Ignite) the downwardly 
slowly moving fueL If tlie device Is used for 
steam generation the combtxstlon gases can pass 
through the channel 22 to the steam boiler 24. If 


protuberances in a shown In Figure 2. 20 the device, on the other hand, is used as a gas 

These flanges 21 can be directly welded to the generator, the gas escapes through the c h a nnd 
tubes il and be so shaped that they prevent the 22 for further use In other devices (not shown). 
fT 2 el from falling out between, the tubes II but In certain cases It Is desirable to let only a 
allow the combustion air to pass. The spaces part of the gases pass thrcogh the upper part 4 

between the shutter openings have the tubes IS :£S of the shaft. The remaining part of the gases is 
covered by plates 27 which are welded to or in then led In another directton. for example direct 


other suitable manner attached to th e tube s as 
shown in Figure 3, for the purpose of preventing 
the air from passing through the rones thus cov- 


to a steam b<dler (not shown). 

If the fuel contains a great deal moisture ft 
may be desirable to conduct the drying of the ma- 


ered. By this me *«5 the air stream is forced to 30 terial In the upper part 4 of the shaft in such a 
flow from the dlstrlbutloii chamber 21 to the 
chamber 15 in a more or less horirontal direction 
across through the futi shaft 1 . 

An air inlet opening 21 connects the distributing 
chamber 21 to chamber 14, whldi can have one 35 
or more inlet openings 21 for secondary air, in 
oombiutlon is to take jdace in said chamber. 

In a device as above described the fud is fed 
Into the shaft through the funnel I. Through 


maimer, that the temperature of the gases after 
having passed through shaft 4 Is so low that 
further cooling (utilization of the remaining heat 
in the gas) Is economically unprofitable. 

The combustion In the fuel shaft 4 and 1 oc¬ 
curs while the fuel is in more or less direct con¬ 
tact with the cool-walls of the shaft, that is with 
the tubes It. The fuel is therefore subjected to 
the cooling effect from these walls while the com- 


radlation fixan the gas 1 the fuel is pre- 40 btistion takes place and by this means it is pos- 

beated so that such volatile gases that are con¬ 
tained In the fud wholly or partly arc made to 
escape into the chamber 7 where they may be 
burnt if desirable for completing the combustion 
process. This part of the combusUon Is regulated 
by adjusting the cooled shutters II. 12 In various 
positions and ftnrthermore in the usual m a nn er 
by regulating the combustloo air coming through 
the inlets I and f. The shutter II is thus ad- 


sible to control and regulate the temperature of 
the fuel bed as desired. If. for instance, the fuel 
consists of coke from oleaginous shale or other 
aimiiAr fuels having an ash with low melting or 
sintering temperature, the cooling effect is regu¬ 
lated in such a manner that the ash will not melt 
and cause the fuel to cake together, thus allowing 
a complete tminterrupted combustion of the 
fuel. A further regulation of the combustion 


Justed to such a position that the temperature of ^ temperature Is possible by diluting the combus- 
the fuel does not rise above the mort desirable 
degree having in mind the nature of the fuel and 
the purpose of the process. By means ci the 

shutter 12 the flow of the gases from the chamber _ _ _ . 

7 to chamber 14 is regulated. In some cases It Is ^ carbon dioxide (CO 2 ) is admitted to the channel 


tion air with some suitable gas such as spent 
combustion gases or water vapors which are ad¬ 
mitted through the passage 21. If In this manner 
combustion gas containing a high percentage of 


desirable to admit a certain regulated quantity 
of secondary air to the chamber 14 for exami^ 
through the opening 24 In order to there bum 
the gases from the chamber 7. 

If the fuel at 2 Is directly exposed to the r adl^ 
tlon from the burning gases or to r a diation from 
the surrounding brlcX-work In chamber 7, the 
gases escaping from the fuel In the funnel I will 
also be consumed by combustion. 

After the fuel has thus been preheated and de¬ 
gassed It passes downwards into the shaft 4 and 
S and is sxicccssively burnt. In the lower part of 
the shaft the ashes and slag are removed through 


60 


21 the carbon dioxide is broken down to carbon 
monoxide (CX» in the shaft 5. thereby consum¬ 
ing heat with a resulting lowering of the tem¬ 
perature in the shaft. Breaking down of the 
water takes place in a similar manner, if water 
vapor instead is admitted through the passage 
21. It Is even possible to admit, through ^e pas¬ 
sage. only an Inert gas such as nitrogen for direct 
dilution of the combustion air, so that the com¬ 
bustion intensity and thereby also the tempera¬ 
ture in the shaft I Is reduced. A portion of the 
combustion gases from the steam boiler 24 can 
also eventually be returned by means of a fan 


the outfeed apparatus I. By reg ul ati ng the speed ^ .. ... __ 

of the outfeed device the speed with which the 70 to the passage 21 so that these combustion ga^ 

circulate within the apparatus and only receive 
so much addition of fresh combustion air from 
the passage 21 which corresponds to the com¬ 
bustion’s requirement of oxygen. FTOm the above 


futi moves downwards through the shaft 4 and I 
can be easily and effective regulated. 

The combustion air. either cold or preheated, 
coming through the passage 21 paases first 


through the ash chamber In the lower part of 76 it will readily be seen that the combustion In 
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the shaft 5 can easily be regulated In desired 
manner. 

This regulation of the combustion results in a 
high utilization of the fuel and a very efficient 
combustion process. This result is largely due to 5 
the fact that the burning of the fuel can proceed 
unintexTJpted without the formation of large 
cakes of slag and because the heat transmission 
from tlr^e fuel in combustion to the tubes 16, IT. 

It—12 is very effective, whereby the flowing me- 10 
dlum'm the tubes, preferably water or steam, is 
effectively heated. The tube systems II. 12, 11, 

IT cm therefore with advantage be used for 
steam production or for steam superheating. 

Certain modifications in the above shown and 15 
described device can easily be made within the 
fcope of this invention, por instance the walls 
in the shaft 4. 5 or in the combustion chamber 
15 can be cooled by other means than by tubes. 
One or more walls in the fuel shaft 4. 5 may be 20 
cooled but preferably all waUs should be cooled. 
The gas chamber T may be entirely eliminated. 

In the chamber 15 a convected heating surface 
may be installed. 

Having now described my invention, what I 2 s 
claim as new and desire to secure by Letters Pat¬ 
ent is: 

1. A combustion apparatus especially adapted 
for the burning of fuels having low sintering tem¬ 
peratures comprising: means defining an upright 30 
fuel shaft in which the fuel is held during com¬ 
bustion thereof, said means including fluid cooled 
surfaces defining opposite walls of said shaft, 
said surfaces havi^ air spaces therebetween 
throiigh which air may flow into and out of the 33 
shaft; means defining a combustion chamber 

at one side of said shaft and with which the shaft 
interior cotmects through the air spaces in the 
adjacent shaft wall; means defining an air dis¬ 
tributing chamber at the opposite side of the 40 
shaft, said air distributing chamber being con¬ 
nected with the shaft interior through the air 
spaces in the adjacent wall of the shaft and ter¬ 
minating short of the top of the combustion 
chamber; means defining an exhaust flue above 45 
the air distributing chamber, said exhaust flue 
having communication with the top of the com¬ 
bustion chamber and the Interior of the up¬ 
per portion of the shaft through the air spaces 
in its opposite walls; means defining an inlet 50 
for combustion air. said inlet leading to the lower 
portion of the shaft at the side thereof remote 
f 2 tun the air distributing chamber so that the 
combustion air must pass through the lower por¬ 
tion of the shaft to reach the distributing cham- 33 
ber; and means for deflecting combustion air 
rising within the distributing chamber laterally 
through the shaft and into the combustion cham¬ 
ber for subsequent passage to the exhaust flue. 

2. The hereindescribed method of burning fuel 30 
having a low sintering temperature, in a furnace 
having a well defined fuel passage leading from 

a fuel inlet to a grate; and having fluid ducts 
in Juxtaposition to the fuel passage and at such 
relative spacing that all portions of the burning 33 
fuel cxe close to some part of the ducts, which 
comprises: feeding fuel of low sintering tempera¬ 
ture to the fuel passage; igniting the fuel so as 
to cause the same to bum in the combustion 
sone above the grate; supplying combustion air 
to the fuel in said zone in such volume as to 
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a high rate of combustion; co n ti nuing 
the feeding of fuel to the fuel pass a ge as the fuel 
bums away; and' circulating a fluid coolant 
through the fluid ducts in such volume as to keep 
all portions of the burning fuel at a temperature 
below the g<nt.«»Hng point of the fuel. 

3. The hereindescribed method of degassing 
and subsequently burning fuel having a low sin¬ 
tering temperature in a furnace having a well 
defined vertical fu^ passage leading from a fuel 
inlet at its top. through a degassing zone and a 
combustion zone above a grate; and having tubu¬ 
lar fluid ducts in Juxtaposition to the combustion 
zone of the fuel passage axul at such relative 
spacing that all portions of the burning fuel are 
close to some i>art of the ducts, which comprises 
feeding fuel of low sintering temperature into 
the fuel passage through its inlet to pass through 
the degassing zone to the combustion zone; ignit¬ 
ing the fuel in the combustion zone above the 
grate to cause the same to bum and provide heat 
for driving of gases from the fuel in the degassing 
zone; drawing off the gases released from the fuel 
in the degassing zone; supplying combustion air 
to the fuel in the combustion zone in such volume 
as to maintain a high rate of combustion; con¬ 
tinuing the feeding of fuel to the fuel passage 
through its inlet as the fuel bums away; 
circulating a fluid coolant through the tubular 
fluid ducts in such volume as to keep all portions 
of the burning fuel at a temi)erature below the 
sintering point of 1 the fueL 

4. In the process of burning fuel having a low 
sintering temperature, the step of circulating 
fluid heat absorbing medium in Juxtaposition to. 
but not in contact with, fuel in the zone of com¬ 
bustion in sufficient volume and quantity to 
maintain the temperature of the fuel in said 
zone below the sintering temperature thereof. 

5. The method of bur ning fuel having a low 
sintering temperature, which comprises: confin¬ 
ing the fuel to a defined zone for combustion; 
suppls^ air to the fiiel in said zone in such 
quantity as to assure optimum conditions for 
rapid combustion of the fuel; circ ulating ’ a fluid 
coolant along defined paths in Juxtaposition to. 
but not in contact with the fuel within, the com¬ 
bustion zone to carry off heat energy from the 
burning fuel; and so regulating the flow an/j 
quantity of the fluid coolant as to assure 
dissipation of enotigh heat energy from the burn¬ 
ing fuel to preclude sintering of the fuel. 

OUSTAP EMANUEL EDLINO. 
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JURISDICTIONAL STATEMENT 

This appeal arises in an action for the issuance of a 
patent brought against the Commissioner of Patents un¬ 
der R.S. 4915, 35 U.S.C. Sec. 63. The Complaint sets 
forth (App. 2)’ that plaintiff David Dalin is a subject 
of the King of Sweden and resides in the Kingdom of 
Sweden, and consequently this action was brought in the 
District Court for the District of Columbia under 44 
Stat. 1394, 35 U.S.C. Sec. 72a. The inventors named 
in the application are said David Dalin and Tore Johan- 


*The parties have prepared a joint appendix, and references thereto 
will be designated by “App.” followed by the page number. 
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nes Hedbjick (also a subject of the King of Sweden, 
residing in Sweden), and said Hedback has assigned his 
entire right, title and interest in the application, in writ¬ 
ing, to Dalin. (App. 2) 

Final judgment for the Commissioner of Patents was 
entered in the District Court on March 31, 1952 (App. 
62), and this appeal was taken on May 27, 1952 under 
the provisions of Rule 73(a), Federal Rules of Civil 
Procedure. This Court has jurisdiction of the appeal 
under 28 U.S.C. Secs. 1291 and 1294. 

STATEMENT OF THE CASE 

All of the claims in plaintiff’s application in issue were 
rejected by the Patent Office Examiner, and upon ap¬ 
peal to the Patent Office Board of Appeals the Exam¬ 
iner’s rejection was affirmed. (App. 80-83) This action 
was thereupon timely brought in the District Court for 
the District of Columbia. After trial on the merits the 
court below gave judgment for defendant, the Commis¬ 
sioner of Patents (App. 61-62), in effect sustaining the 
Patent Office in its rejection, and plaintiff brings this 
appeal. 

Historical Background of the Application 

The invention of this application relates to the destruc¬ 
tive distillation^ of solid fuels having a low sintering 
temperature. Such fuels include a rather wide range of 

^ Destructive distillation is the process of heating solid material out 
of the presence of oxygen to drive out gaseous components therein, and 
collecting the volatile products evolved. Because the volatiles are driven 
off as gases, the process is also known as “degassing” and will some¬ 
times be so referred to herein. The gases so driven off may be wholly 
or partly recondensed into liquid oils. The destructive distillation of 
shale yields oil from which such commercially valuable hydrocarbons 
as gasoline and fuel oil may be produced by refining. 
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compounds, such as shale, coal, slate and oil bearing 
shale, in pieces of various sizes and shapes. 

In order to understand the applicants’ invention and 
its significance, it is necessary to know that fuels of the 
type here under consideration contain a non-combustible 
component which sinters (i.e., melts or plasticizes) at 
temperatures well within the range at which efficient 
distillation and combustion of such fuels take place. 
When the material begins to melt or plasticize under the 
influence of such temperatures, a glassy surface forms 
on the individual pieces which seals in the volatile hydro¬ 
carbons and prevents their being driven off during dis¬ 
tillation of the material and of course prevents them 
from being burned when the material is combusted. 
Moreover, when sintering occurs during combustion, the 
individual pieces of fuel in the bed tend to fuse into a 
solid mass which is impenetrable to the air necessary 
to sustain combustion. (App. 33-34) This mass, once 
it begins to form, is difficult to break up, and when 
cooled resembles an ordinary furnace clinker. (App. 52) 

The temperature at which plasticization or sintering 
begins to occur in shale and similar bitumens is below 
the temperature which would normally result from com¬ 
busting such fuel at an optimum rate. Moreover, it is 
important to observe that sintering will occur in fuel 
being degassed out of the presence of oxygen if the 
temperature of such fuel is permitted to go above the 
sintering point. 
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While it had long been known that sintering must be 
avoided in the distillation and combustion of fuels of 
the type here under consideration, the discovery of an 
efficient means of preventing it had eluded those skilled 
in the art. Prior to about 1943 only three methods of 
controlling sintering were known (App. 29) : (1) regu¬ 
lating the through-put, i.e., rapidity or rate at which the 
shale being processed is fed through the apparatus; (2) 
feeding a greater or lesser excess of combustion air to 
fuel being burned; and (3) injecting steam into the 
combustion zone. (App. 29, 52) 

None of these expedients was satisfactory. Controlling 
the through-put of shale was objectionable since this 
achieved control of sintering at the expense of maximum 
production capacity and efficiency. Feeding an excess 
of combustion air to the fuel bed, in order to carry off 
and dissipate some of the heat and thereby keep the 
combustion temperature below the sintering point of 
the fuel, is obviously wasteful. (App. 43-44) The third 
expedient, introduction of live steam^ into the combust¬ 
ing fuel bed, likewise tends to carry away heat by dilut¬ 
ing the combustion gases, and is, for the same reason, 
inefficient; and moreover it was somewhat less effective 
as a means of preventing sintering than was the use of 
excessive amounts of combustion air. (App. 30) 

It is interesting to note that the problem of sinter¬ 
ing, so far as it is involved in the destructive distillation 
of oil bearing shale at least, was not of any great com¬ 
mercial concern in the United States until recent years, 
when an experimental plant was constructed at Rifle, 
Colorado, by the United States Government for the pro- 


^Livc steam was used because it is an inert gas and thus does not 
react in the combustion process—and of course is readily available. 
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duction of gasoline from Colorado shale. (Transcript of 
Trial Proceedings, p. 62) Sweden, however, has been 
very much concerned with this problem because its only 
source of oil comprises certain shale deposits. (App. 
36-37) 

Both the important prior art reference patent to Bergh, 
No. 1,618,566 (App. 85-88), and the invention of the 
application here involved, grew out of the Swedish Gov¬ 
ernment’s vital interest in perfecting a method of proc¬ 
essing the oil bearing shale from these deposits in a 
manner which would recover a maximum of their use¬ 
ful volatile components at a minimum cost. Hence the 
nature of the invention, as well as the nature and teach¬ 
ings of the principal prior art reference, are best under¬ 
stood in the light of the history of this development.^ 

In 1924 the Swedish Marine Department commis¬ 
sioned Sven Vilhelm Bergh, patentee of the reference 
patent No. 1,618,566, to install a plant at Kinne-Kleva, 
Sweden, for the processing of the shale found in huge 
quantities in that neighborhood. Shortly after the out¬ 
break of World War II, a second and much larger Bergh 
plant was constructed at Kinne-Kleva which was similar 
to the first in all material respects. (App. 19-20) 

Both of these Bergh plants at Kinne-Kleva were built 
in close accordance with the disclosure in the reference 
patent to Bergh, No. 1,618,566. (App. 85) Each unit of 
the plants comprised a furnace block 2 constructed of 
brick, with several distillation vessels or retorts sus¬ 
pended inside the furnace block in a cell-like arrange- 


'This history was not before the Patent Office in the form of evi¬ 
dence of which it could take cognizance, having been presented in¬ 
formally in a brief before the Board of Appeals. Note the second 
paragraph of the Examiner’s Reply to Brief at App. 78. 
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ment. Shale to be processed was introduced into the top 
of each retort and caused to pass downwardly there¬ 
through, being heated, in the course of its descent, by hot 
combustion gases passing upwardly in the furnace block 
along the outside of the retort. This heating of the shale 
drove off its volatile constituents, which were collected 
and drawn out of the retort by a duct 6 opening to the 
interior of the retort near the bottom thereof. 

The retorts extended only partway to the bottom of 
the furnace block, and each retort opened at its bottom 
to a pair of combustion chambers 9^ into which the de¬ 
gassed fuel passed and in which it was supposed to be 
completely combusted, the hot combustion gases passing 
up along the retort to supply the heat for the distillation 
process and being vented through a stack. The fuel 
leaving the retort filled the combustion chambers 9 to 
form a bed which moved continuously downwardly to, 
and through, grates 20, 21, whence it emptied into an 
ash pit. The bulk of this bed was ash, with combustion 
occurring in only a relatively shallow surface layer. 
(App. 47) 

The two combustion chambers 9, below each retort, 
were separated by a wall 19, the top of which was spaced 
from the bottom of the retort. The purpose of this wall 
is not clear, but apparently it was intended to divide the 
fuel residue into two streams so that it could be more 
readily discharged through the grates. (App. 40) Ex¬ 
tending along the top of each wall was a bar 15, “which 
preferably is constructed hollow and provided with an 
inlet pipe 16 and an outlet pipe 17 for air or water, in 
order to cool the bar”. (App. 87, lines 82-85) 

^ Although the chambers 9 are referred to as “combustion chambers” 
in the Bergh patent, the term is not strictly accurate, since combustion 
occurs only at the surface of the fuel which they contain. (App. 47, 
58-59) 
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The bar 15 in Bergh poses one of the crucial issues 
in this case/ The purpose of this bar is not specified 
in the patent,” but the witness Prof. Christie regarded 
it “as a splitter device to divide the stream of shale be¬ 
tween the two pits 9 and 9”. (App. 53) This conclu¬ 
sion is supported by the fact that the patent drawing 
shows an inverted angle, a sort of cap, over each bar 15, 
and the Bergh patent application as originally filed show¬ 
ed linkage mechanism for rocking the bar on its axis. 
For some reason this linkage mechanism was deleted 
from the drawing by amendment during prosecution of 
the Bergh patent, and all reference thereto was erased 
from the specification, but some vestige of it, in the form 
of a lever designated 23, remains in the drawing. (App. 
13-14, Dalin’s Exhibit 7)^ The rocking motion of the 
bar imparted by this linkage, together with its non¬ 
circular cross-section, were undoubtedly intended to dis¬ 
turb or agitate the fuel bed during its combustion. (App. 
53) 

Although a major issue in this case turns upon Bergh’s ; 
intent and purpose in providing the bar 15, that bar, and 
the partition wall 19 immediately beneath it, proved to ‘ 
be worse than useless in the operation of the Bergh plant 

^Cf. the following at pp. 112-113, Transcript of Trial Proceedings:' 

The Court: Is it your position that if this bar 15 had not 
been mentioned in the Bergh patent you would have no trouble 
at all ? 

Mr. Jones. None at all, your honor * * *. ' 

The Court: As I see it, the issue is pretty narrow in this case. 

“An ambiguous sentence in the Bergh specification has been con¬ 
strued to relate to the bar 15. The controversy in this case centers 
around the interpretation of that sentence, w’hich is discussed at length 
hereinafter at p. 22 et seq. ' 

The Swedish Bergh patent which is the counterpart of the U. S. 
Bergh reference patent states that this bar “can either be fixed or 
given a rocking movement. (App. 33) 
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at Kinne-KIeva, and both were subsequently removed, 
with an actual increase in the efficiency of operation of 
the plant. (App. 22, 23, 26, 31, 32-33) 

The problem of sintering was a serious one in the 
Bergh units, but the only means used in an attempt to 
control it was the old expedient of supplying an excess 
of combustion air and regulating throughput. This re¬ 
sulted in inefficient operation (App. 20) without how¬ 
ever satisfactorily preventing sintering, which still creat¬ 
ed a great deal of difficulty. (App. 22) 

Although the Bergh units at Kinne-KIeva were by 
no means satisfactory, they were apparently the best that 
w’as known in Sweden. In 1942 the Swedish Government 
arranged for the installation of a shale processing plant 
at Kvarntorp, where shale of slightly higher oil content 
than that at Kinne-KIeva was found. Some of the units 
of the Kvarntorp plant were substantially identical with 
the Bergh units at Kinne-KIeva, but because of the in¬ 
efficiency of the Bergh apparatus other units were in¬ 
stalled at Kvarntorp, at about the same time, in which 
the heat for the distillation process was supplied from 
a source other than the degassed shale, and the shale resi¬ 
due was dumped onto piles immediately after it emerged 
from the retort. Since this residue was self-igniting it 
smouldered and emitted sulfur fumes which destroyed 
vegetation for miles around. (App. 20-21) 

At this point the management of the Kvarntorp plant, 
greatly concerned about the problem created by the 
sulfur fumes, called upon David Dalin, the plaintiff and 
a co-inventor of the application in suit. (App. 21) Mr. 
Dalin realized that the situation at Kvarntorp was ulti¬ 
mately traceable to the problem of sintering, especially 
the sintering which took place in the combustion zone, 
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and suggested that the temperature of the fuel mass in 
it as well as in the distillation zone might be held to a 
value below that at which the fuel sintered by circulat¬ 
ing fluid heat absorbing medium throughout the entire 
fuel mass in heat exchange relation thereto, but not in 
contact therewith. (App. 21) In a general way this prin¬ 
ciple is utilized in the reference patent to Edling, No. 
2,504,508. (App. 113-117) Ultimately Dalin’s suggestion 
was embodied in a small pilot plant at Kvarntorp, and 
the success of that unit led to the construction there of 
a small commercial plant capable of processing 150 tons 
of coke per day. (App. 21) In 1945 the commercial plant 
at Kvarntorp was enlarged to increase its capacity to 
1,500 tons of coke per day. (App. 21-22) 

Next, experiments were begun with the Bergh units 
at Kvarntorp with a view to improving their efficiency. 
Even before Mr. Dalin entered the picture the manage¬ 
ment of the Kvarntorp plant had removed from the 
Bergh units the bar and wall identified in the Bergh 
patent by 15 and 19, respectively, with a resulting gain 
in efficiency. (App. 23) Following the teachings of the 
invention here involved, cooling ducts were installed 
(over the strenuous objections of Bergh himself) adjacent 
to the lower end of the retort for the purpose of absorb¬ 
ing heat from the burning fuel mass in that area to 
thereby effect control over sintering. (App. 23-24) Even ■ 
before all adjustments were made and personnel were 
adequately trained in the operation of the remodeled 
plant, tests showed a tremendous increase in efficiency, 
amounting to at least 200%. (App. 24) Thereupon the 
Swedish Government ordered the Kvarntorp manage¬ 
ment to install cooling ducts in all of the Bergh units, 
and they were accordingly remodeled to embody in them, 
the basic principle of the Dalin and Hedback invention 
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here in issue. (App. 24) Again a tremendous increase in 
efficiency resulted. (App. 24-25) 

The Application in Suit 

The Dalin and Hedbiick application in suit discloses 
and claims structure which was embodied in principle 
in the rebuilt Bergh units and which resulted in such 
remarkable improvement in their efficiency. This struc¬ 
ture may be most readily understood by reference to the 
accompanying chart, the original of which is in evidence 
as “Plaintiff’s E.xhibit 5”. 

As in the Bergh device, the retort in which degassing 
occurs is suspended in a furnace or combustion shaft 
(colored yellow) in which fuel may be burned to pro¬ 
vide heat for the process. The retort itself (colored 
green) does not empty directly into the combustion shaft 
at its bottom, as in Bergh, but has a screw conveyor at 
its lower end which carries the degassed fuel to an ele¬ 
vator (indicated by dot-dash lines at the righthand side 
of Figure 2 of the chart) by which it is lifted back up 
to the top of the furnace block. While still hot, the fuel 
is dropped down into the combustion zone, which is 
alongside the retort, rather than below it as in Bergh, to 
build up in columns embedding a substantial portion of 
the retort at opposite sides thereof. Grates located near 
the bottom of the retort support these columns of fuel, 
and combustion air is fed to the fuel in the shaft from 
ports at about the level of the grates to sustain combus¬ 
tion of fuel in the shaft throughout the entire height of 
the columns thereof. The fuel moves down through the 
combustion zone, and, when all of its combustible ele¬ 
ments have been consumed, falls through the grates into 
an ash pit. The process is of course a continuous one. 





CLARIFIED ILLUSTRATION OF APPLICATION STRUCTURE 





MAIN CLAIM 23 


In a device for the dry distillation of materials; 


an upright combustion shaft m which fuel is adapted 
to be burned to provide the heat necessary for dis¬ 
tillation; 


(a) said retort being adapted to contain material 
to be distilled by the heat of combustion in 
the shaft: and 


3. means for controlling the temperatures in the shaft 
and the retort to preclude attainment of temper¬ 
atures therein at which sintering of the fuel and the 
distillant takes place. 


IRA MILTON JONES 
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It is true that claim 23, the illustrative claim of the 
application analyzed on the accompanying chart,^ does 
not specify the screw conveyor and elevator, or their 
equivalents. However, the claim requires the retort to 
have at least its lower portion “embedded in the fuel in 
the shaft”, whereas the record shows without contradic¬ 
tion that it is impossible for combusting fuel in the Bergh 
apparatus to build up above the level of the bottom of 
the retort. (App. 59) 

The major distinction between the structure of the 
instant application and that of the reference Bergh pat¬ 
ent resides in the provision of a highly efficient as well 
as completely effective means for controlling sintering 
of the fuel in both the combustion and distillation zones, 
namely (as brought out in claim 23) the provision of “a 
network of ducts through which a heat absorbing fluid 
circulates”. Certain of these ducts are “embedded in the 
fuel in the [combustion] shaft and dispersed at intervals 
transversely of the shaft so that the influence of the heat 
absorbing fluid circulated through them emanates from 
a number of sources spaced transversely throughout the 
bed of fuel in the shaft;” while the remainder of the 
ducts are arranged in juxtaposition to the walls of that 
portion of the retort which is embedded in the combust¬ 
ing fuel in the retort. 

Decision of the Court Below 

The opinion of the District Court, holding that plain¬ 
tiffs are not entitled to a patent, mentions only the Bergh 
patent, and the crux of the opinion—indeed, the entire 
reasoning of the court—is contained in a single sentence: 


^ Claim 23 is the dominant claim in the application, all others be¬ 
ing dependent thereon. Moreover, the parties agreed that “If claim 
23 falls, the rest of them fall, too” (colloquy at App. 60). 
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“It seems to the Court that the claims in the pend¬ 
ing application do not define structures which are 
patentably distinct from those of the Bergh patent.” 
(App. 61) 

The court below also made findings of fact holding 
that the claims of the instant application do not define 
invention “over the Bergh patent disclosure”, “over the 
Bergh patent in view of Edling” and “over the Bergh 
patent in view of the prior art.” (App. 64) 

STATUTES, TREATIES, REGULATIONS 
OR RULES INVOLVED 

The issue in this appeal is one of fact and does not 
involve the interpretation of any statute, treaty, regula¬ 
tion or rule. 

PROPOSITIONS OF LAW RELIED UPON 

The description in the prior art patent must be tested 
by the knowledge of persons skilled in the art as it existed 
at the date of the prior patent. 

Bo'wers V. San Francisco Bridge Co., 91 Fed. 381 
@ 410 (C.C., N.D. Cal., 1898) 

A patent relied upon as an anticipation must itself 
speak. Its specification must give in substance the same 
knowledge and the same directions as the specification 
of the patent in suit. 

Shelly Oil Co. v. Universal Oil Products Co., 31 
F. (2d) 427 @ 431 (C.C.A.-3, 1929) 

The law is not friendly to efforts to spell out a later 
invention in the light of what it has itself disclosed. 

Permutit Co. v. Paige and Jones Chemical Co., 
292 Fed. 239 @ 241 (D.C., S.D., N.Y., 1923; 
mod. on another point, 22 F. (2d) 916) 
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Invention cannot be defeated merely by showing that 
in one form or another each element was known or used 
before. The question is, did anyone before think of com¬ 
bining the elements in this manner to achieve the par¬ 
ticular unitary result — a new function? If not there is 
invention. 

Pointer v. Six IVheel Corp., 177 F. (2d) 153 @ 
160 (C.A.-9, 1949) 

Gordon Form Lathe Co. v. Walcott Machine Co., 
32 F. (2d) 55 @ 58 (C.C.A.-6, 1929) 

The mere accidental use in a prior art patent of some 
of the features of an invention without recognition of 
their benefits does not constitute anticipation. 

Bernitz Furnace Appliance Co. v. Wilson, 79 F. 
(2d) 442 @ 444 (C.C.A.-3, 1935) 

The fact that a prior art device, even though adapt¬ 
able to the purpose for which the structure is used by 
the applicant for a patent, was not in fact adapted for 
that purpose strongly indicates that the changes neces¬ 
sary for that adaptation were not obvious and involved 
more than mere mechanical skill. 

Trabon Engineering Corp. v. Dirkes, 136 F. (2d) 
24 @ 26 (C.C.A.-6, 1943) 

In considering prior patents as anticipations it is not 
permissible to modify the structures disclosed by such 
patents and then claim the modified structures as anti¬ 
cipations. 

Diamond Po<wer Specialty Corp. v. Bayer, 13 F. 
(2d) 337 @ 341 (C.C.A.-8, 1926) 
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OUTLINE OF ARGUMENT 

1. Since the decision of the court below is predicated 
upon the Bergh patent, it is only necessary to show that 
the Bergh patent does not contain the teaching which 
the District Court found therein to warrant reversal of 
its judgment. 

2. Finding No. 6 is in error because: 

a. It is physically impossible for Bergh’s retort 
to be embedded in burning fuel. 

b. Applicants achieved an entirely new and un¬ 
expected result by embedding a portion of their re¬ 
tort in burning fuel—a deepening of the combustion 
and distillation zones which would have been incon¬ 
ceivable to Bergh. 

3- Finding No. 7 is in error because the steaming coils 
and superheaters in the upper portions of Bergh’s shaft 
can in nowise regulate temperature in the combustion 
zone, nor can they influence temperature in the hottest 
part of the distillation zone. 

4. Crucial Finding No. 8 is in error because: 

a. The slight cooling influence exerted by Bergh’s 
bar 15 upon the fuel immediately surrounding it can 
in nowise be said to be a regulation of temperature 
in the combustion zone such as would be required 
to control sintering. 

b. The Bergh patent says nothing about the cool¬ 
ing influence of the bar 15 upon the combustion zone 
and makes it clear that the bar was intended to func¬ 
tion as a bar. 

c. The District Court interpolated into the Bergh 
patent an intent to use the bar 15 for its cooling effect, 


which intent could only have been derived by hind¬ 
sight from the teachings of applicants’ invention, as 
demonstrated by the discrepancy between the lan¬ 
guage of the Bergh patent and that of Finding No. 8. 

d. The record shows without contradiction or 
challenge that men of outstanding skill in the art 
could not learn from the Bergh patent what the 
District Court found therein. 

e. Even Bergh could not learn from his own pat¬ 
ent the teaching which the trial court gleaned there¬ 
from. 

5. Finding No. 9 is premised on Finding No. 8 and 
is therefore ipso facto erroneous. 

6. Claim 23 defines invention over the prior art, and 
does so in terms of very specifically defined structure 
which is not found in the prior art. 

i 

ARGUMENT 

I. The Crucial Findings of Fact Have 
No Support in the Record. 

Findings of Fact Nos. 10, 12 and 14 (App. 64) are 
the basis of the District Court’s conclusion that the plain-' 
tiff is not entitled to a patent. Those findings read as 
follows: 

“10. Claim 23 does not define invention over the 
Bergh patent disclosure.” 

“12. Claim 23 does not define invention over the 
Bergh patent in view of Edling.” 

“14. Claims 23, 24, 25, 26 and 27 do not define 
invention over the Bergh patent in view of the prior 
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The only sentence in the opinion (App. 61) which re¬ 
lates to the patentability of the claims in issue says: 

“It seems to the Court that the claims in the pend¬ 
ing application do not define structures which are 
patentably distinct from those of the Bergh patent.” 

Thus the court below relied upon the Bergh patent, 
taken either alone or together with other prior art, in 
support of its conclusion that the claims in suit are un¬ 
patentable to the plaintiff. If, therefore, the court be¬ 
low made incorrect findings concerning the material 
teachings of the Bergh patent, then the lower court’s 
decision must be reversed. 

I 

The validity of the low’er court’s conclusion as to the 
anticipatory value of Bergh rests upon the correctness of 
Findings Nos. 6, 7, 8 and 9, relating to the specific teach¬ 
ings of the Bergh patent. Each of those findings is either 
unsupported by any evidence in the record or is directly 
contrary to all of the evidence in the record. 

Finding of Fact No. 6 (App. 64) reads: 

“The disposition of the lower end of the retort in 
the Bergh patent at the level of the burning fuel is 
the equivalent of embedding the lower end of the 
retort in the fuel.” 

If this finding means that in Bergh the lower end 
portion of the retort is or can be embedded in burning 
fuel, then it is contrary to physical possibility as well as 
to all of the evidence in the record. The lower end of 
the retort in the Bergh patent can never be embedded in 
the burning fuel; moreover, it is questionable whether 
it could even be said to be “at the level of the burning 
fuel” since the normal angle of repose which the fuel 
seeks as it spews from the bottom of the retort disposes 
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the fuel in the combustion zone with its surface slanting 
downwardly away from the retort. Hence the bottom of 
Bergh’s retort is spaced above all but a very small por¬ 
tion of the burning fuel which is directly adjacent to its 
lower edge. 

Plaintifif, David Dalin, who testified that he was very 
well acquainted with the Bergh units at Kinne-Kleva 
and Kvarntorp (App. 58), was asked on cross exami¬ 
nation whether the burning coke in Bergh surrounded 
any portion of the retort. He said that it did not—that 
it was all belo'w it. (App. 59) The point was pressed 
further: 

“Q. Isn’t it to be expected there is to be a little 
build-up there and that is why he provided those 
collars 18? A. On the outside? 

“Q. Yes.” 

The answer was direct and certain: 

“A. No. That is impossible.” 

But even if Finding of Fact No. 6 is construed as 
recognizing that only the bottom edge of Bergh’s retort 
is contiguous to the surface of the burning fuel bed, it 
nevertheless evidences an utter lack of understanding of 
the fundamentals of applicant’s invention and is so seri¬ 
ously in error as in itself to warrant a reversal of the 
lower court’s decision. 

Embedding the retort in the burning fuel achieves re¬ 
sults w’hich are impossible with the Bergh construction. 
Hence to talk about the “equivalence” of the relation¬ 
ships between the retort and fuel bed in Bergh and in 
the present application is like talking about the equiva¬ 
lence of bananas and cabbages. 
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The applicants began with the premise that by in¬ 
creasing the depth of the distillation zone in the retort 
they would increase the rate of degassing and thus in¬ 
crease plant capacity. To this end they constructed their 
apparatus so that a substantial portion of the lower part 
of the retort is always embedded in the combusting fuel.' 
By so doing a high column of fuel in the retort can be 
quickly heated to the distillation temperature, thereby 
enabling such fuel to be degassed much more rapidly 
than would be possible with the Bergh apparatus. 

However, by so embedding a portion of the retort in 
the combusting fuel the applicants aggravated the sinter¬ 
ing problem, for now they not only had to contend with 
sintering in the combusting fuel bed but also in the fuel 
undergoing distillation. They held the temperature of 
the combusting fuel to a value below its sintering point 
by means of a network of ducts through which heat ab¬ 
sorbing fluid circulated, embedded in the fuel in the 
shaft and dispersed at intervals transversely of the shaft; 
and to solve the new problem of sintering of the fuel 
being degassed the applicants arranged some of the cool¬ 
ant carrying coils in juxtaposition to the walls of the re¬ 
tort to thereby abstract excess heat from the fuel within 
the embedded portion of the retort. (Dalin’s Exhibit 1) 
Obviously Bergh never encountered this problem and 
having never encountered it he could not have solved it. 


* While claim 23 states that at least the lower portion of the retort 
is embedded in the fuel in the shaft, it would perhaps have been better 
had the claim called for structure for accomplishing this result as, 
for instance, “means for transferring fuel from the bottom of the re¬ 
tort to a part of the combustion shaft surrounding a substantial portion 
of the retort at the bottom thereof to thereby embed said portion of 
the retort in a bed of fuel; and means for supplying combustion air 
to the fuel in said bed to maintain combustion therein." 
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The difference between applicants’ invention and the 
Bergh patent, insofar as it resides in the relationship be¬ 
tween the retort and the bed of burning fuel, is graphical¬ 
ly illustrated by the fact that with applicants’ invention 
u « « « combustion can take place in very thick layers 
up to 4 or 5m.” [155 inches to 195 inches] as compared 
with 1 to 2^4 inches in the Bergh apparatus. (Dalin’s 
Exhibit 1, p. 6, App. 58-59) 

From this it is obvious that with applicant’s invention 
distillation and combustion will proceed at a rate many 
times that which is possible with the Bergh apparatus. 

Because such a radically improved result is achieved 
by embedding the retort in combusting fuel, and because 
the relationship between the retort and the fuel bed in 
applicant’s apparatus was inconceivable to Bergh, the 
disposition of the retort in Bergh cannot be the “equiva¬ 
lent” of that in the application at bar. Finding of Fact 
No. 6 is therefore in error, and the error in that finding, 
moreover, goes to the very heart of this case. 

Finding of Fact No. 7 is either meaningless or else 
contrary to all of the evidence in the record as well as 
contrary to the disclosure of the Bergh patent itself. That 
finding says: 

“The fluid conducting pipes in the Bergh com¬ 
bustion shaft above the combustion zone would in¬ 
herently operate to control temperatures in the 
shaft.” 

It may be well that the steaming coils 12 and super¬ 
heaters 13, by their presence in the upper portion of the 
furnace shaft, will reduce the heat energy of the flue 
gases flowing over them, by an amount equal to the heat 
energy imparted to the fluid circulated through them. 
But they were not intended to “control” temperatures in 
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the shaft because the intent was merely to obtain steam 
to be fed into the distillation zone at the outlets 10 in the 
retorts, and to be fed into the combustion chambers, at 
the bottoms thereof, through the pipes 8. This intent is 
clearly expressed in lines 69-78 at p. 1 of the specification. 
(App. 87) 

Any cooling of the flue gases on account of these steam¬ 
ing coils w’as purely incidental to Bergh’s purpose in 
providing them. Clearly the amount of heat energy ab¬ 
stracted from the hot gases by these coils was determined 
not by considerations of regulating combustion gas tem¬ 
peratures but by steam requirements for injection into 
the distillation and combustion zones. 

This is further evident from the fact that regulation 
of the combustion gas temperatures in the neighborhood 
of the steaming coils would be utterly pointless. To con¬ 
tend otherwise would be diametrically contrary to the 
unchallenged testimony in the record (App. 28, 31-32), 
as well as to common sense. It scarcely requires evidence 
to prove that the temperature in a combustion chamber 
cannot be regulated by controlling the temperature of 
the flue gases issuing from it, any more than the temper¬ 
ature of water in a wash basin can be controlled by heat¬ 
ing or cooling the fluid in the sewer to which it drains. 

Not only are these coils 12 and 13 of the Bergh patent 
incapable of influencing temperature in the combustion 
zone, but they would be virtually useless in controlling 
temperatures in the distillation zone because they are 
above the hottest part of the distillation region (where 
sintering is most likely to occur) and are situated in a 
part of the shaft at which the hot gases have already 
given up much of their heat energy to the fuel being 
degassed in the retort. 
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Finding of Fact No. 7 is thus not only contrary to what 
is taught by the Bergh patent but is without support in 
the record. 

Finding of Fact No. 8 is crucial because so far as it 
can be understood it relates to what the lower court recog¬ 
nized as the controlling issue in the case. (Transcript of 
Trial Proceedings, pp. 112-113) Finding No. 8 says; 

“The air or water conducting pipe embedded in 
the coke residue in the Bergh furnace would oper¬ 
ate, as stated in the patent, to regulate the tempera¬ 
ture of the fuel surrounding the pipe.” 

The difficulty in understanding this finding arises from 
the fact that it either relates to a minor evidentiary mat¬ 
ter on which the parties are in agreement and which in 
nowise resolves any issue in the case, or else it is crucially 
in error. 

The “air or water conducting pipe embedded in the 
coke residue” referred to in the finding is undoubtedly 
the bar 15. There can be no question but that this bar 
will influence the temperature of the coke residue im¬ 
mediately surrounding it, just as a teacupful of water 
thrown into a blast furnace will influence the temper¬ 
ature in a small area of the furnace and to an immaterial 
extent. But influencing temperature is quite a different 
thing from regulating or controlling temperature. 

Hence, if the finding merely relates to the very slight 
influence which the bar 15 will exert upon the temper-i 
ature of the ash in the small area immediately surround¬ 
ing the bar, then the finding is not dispositive of any' 
issue in the case, since such insignificant modification of 
temperature, occurring as a mere incident of some other 
intended purpose, can in nowise suggest the regulation 
or control of temperature to preclude sintering which is 
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of the essence of the applicants’ invention. Bernitz Fur¬ 
nace Appliance Co. v. Wilson, 79 F. (2d) 442 @ 444 
(C.C.A.-3, 1935; cert. den. 56 S.Ct. 384, 297 U.S. 703). 

However, Finding No. 8 must probably be interpreted 
as pertaining to the crucial issue which centers around 
the ambiguous sentence at lines 85-89 of p. 1 of the Bergh 
specification.^ That sentence was construed by the Pat¬ 
ent Office as relating to the means for cooling the bar 
15, referred to in the directly preceding sentence of the 
Bergh patent." 

The ambiguous sentence in question says: 

“The temperature of the coke residue in the lower 
part of the retort can thereby be regulated within 
a certain range, which reacts upon the distilling 
process.” 

When applied to the crucial issue in this case Finding 
No. 8 reflects an interesting psychological process which 
began with the Patent Office Examiner and culminated 
in the court below—a process by which Bergh’s original 
meaning was so completely stripped from the sentence in 
question that when the District Court made Finding No. 
8 it was no longer even reading the sentence in the lan- 

^Thc trial court recognized that this sentence is at the heart of this 
case. (Transcript of Trial Proceedings, pp. 112-113) The court be¬ 
low was also aware that “While the issue seems to be simple, the deter¬ 
mination of it is not so simple.” (Id., p. 151) 

2 The sentence preceeding the ambiguous sentence in question reads 
as follows: 

“Below the row of retorts is placed a bar 15, which preferably 
is constructed hollow and provided with an inlet pipe 16 and an 
outlet pipe 17 for air or water, in order to cool the bar.” 

The crux of the issue in this case is the antecedent for “thereby” in 
the ambiguous sentence. The tribunals below construed it to refer to 
the cooling means for the bar. The record shows that men skilled in 
the art do not so construe it. One plausible construction discussed infra 
is that “thereby” refers to the bar itself. 
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guage in which it was written. So firmly have the 
tribunals below been wedded to the idea that Bergh must 
have intended his bar 15 as a cooling duct that in Find¬ 
ing No. 8 the District Court stated as a fact that Bergh 
specifically set forth a cooling of the combustion zone 
which is nowhere expressed in the patent and which the 
court itself had actually supplied on the basis of hind¬ 
sight. 

The member to which the sentence in question refers 
is said by Bergh to regulate temperature of the coke 
residue the lo'wer part of the retort/^ Bergh does not 
speak of regulating the temperature of the material sur¬ 
rounding the bar 15. The finding says that he does! 

This peculiar discrepancy is a significant reflection of 
the faulty reasoning process by which the District Court 
arrived at the erroneous conclusion embodied in Find¬ 
ing No. 8. 

In that finding the District Court has supplied what 
it considers to be an implicit intermediate premise in 
Bergh’s explanation. The court began with the assump¬ 
tion that Bergh meant to regulate the temperature of the 
fuel residue in the lower part of the retort in consequence 
of the cooling influence of the bar 15. Upon this premise 
the court inferred that Bergh intended to accomplish 
regulation of temperature in the distillation zone by 
utilizing the bar 15 to cool the fuel in the combustion 
zone. There is nothing said in the ambiguous sentence 
in question about cooling the fuel in the combustion zone. 
But the court below, having begun with the assumption 
that Bergh provided the bar 15 in order to utilize its 
cooling effect, concluded that this cooling of the com¬ 
busting fuel must be implied as an intermediate step be¬ 
tween the cooling of the bar by air or water and the 
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cooling of “the coke residue in the lower part of the 
retort.” 

Because of the assumption from which it started, the 
District Court w’as so convinced that this intermediate 
step was implicit in the sentence in question that it re¬ 
ported, in Finding No. 8, that Bergh actually said that 
he regulates the temperature in the combustion zone by 
means of the bar 15.^ 

The court below found in the Bergh patent a teach¬ 
ing of temperature regulation by means of the cooling 
influence of the bar 15 only because it interpolated that 
teaching into the Bergh patent in the first place. 

“The law is not friendly to efforts like this to spell 
out a later invention in the light of what it has itself 
disclosed.” 

Permutit Co. Paige & Jones Chemical Co., Inc., 
292 Fed. 239 @ 241 (D.C., S.D., N.Y., 1923; 
modified on another point, 22 F. (2d) 916). 

Bergh never said anything about the cooling influence 
of the bar upon the combustion zone for the reason that 
he was not interested in that influence. He intended to 
regulate temperature of fuel in the lower part of the 
retort in quite another manner. 

^The apparent intention of the District Court in making; Finding 
of Fact No. 8 was to adopt the Patent Office interpretation of the am¬ 
biguous sentence in the Bergh patent around which this case seems to 
revolve. That interpretation is reflected in the cross examination of 
Mr. Johansson at App. 46-48 and is succinctly stated in the Examiner’s 
Reply to Brief (App. 78): “The patent specification as actually worded 
(p. 1, lines 81-89) seems to clearly indicate that the function of the 
cooling means for bar 15 is to ‘control the temperature of the coke 
residue in the lower part of the retort’.’’ (Emphasis supplied) It is 
interesting to note how this interpretation of Bergh’s sentence has 
evolved from the “seems to * * * indicate’’ of the Examiner to the “as 
stated in the Bergh patent’’ of Finding No. 8. 













BERGH’S BAR 15 INCAPABLE OF PREVENTING SINTERING 


BERGH’S PATENT No. 1,618,566 



JOHANSSON’S STIPULATED TESTIMONY 


“In 1924 the Swedish Marine Department commissioned Sven Wilhelm Bergh, patentee of 
Patent No. 1,618.566, to install a shale oil plant at Kennekleva, Sweden, •••.*•• substantially in 
accordance with the disclosure of the U. S. patent to Bcrgh • * • , • • •, Each heating chamber had 

• • * a bar 15 • * * which was cooled by air.” Johansson pp. 3-4 

“ * * * to avoid objectionable sintering, very large amounts of excess air were used to cool the 
fuel bed * * * . No other means were used * • • Johansson p. S 

“I have carefully read and understand the Bergh patent and its Swedish counterpart No. 
76,822. * * * , I can say that the bar 15 of the Bcrgh patent in nowise controls or regulates the rate 
of combustion, and was never intended to so operate or function.” Johansson p. 8 

“ * * * the bars 15 were a hinderance to the operation of die units and conseqxiently were 
removed. 

“The sole reason for cooling the bar 15 of the Bcrgh patent was to prevent its destruction due 
to its location embedded in the hot mass below the combustion zone and entirely shxit off from air.” 

* • * to serve any useful purpose in controlling the burning rate and thus preclude sintering, the bar 
would have to be located within the combustion zone and not below has b the case in Bergh. Bergh’s 
bar 15 b located well below the combustion zone and such being the case exercised no control on the 
rate of combustion. Therefore Bergh unsuccessfully relied upon the volume of air introduced into the 
burning mass from the bottom to control objectionable sintering.” Johansson p. 9 
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Mr. Johansson, to whose skill in this art even the trial 
court paid tribute, testified that to him Bergh’s silence 
as to the cooling influence of the bar was significant and 
clearly understood. (App. 32) 

Thus the very language of Finding of Fact No. 8, by 
its nonconformity with the language of the Bergh patent 
to which it relates, demonstrates that the finding is seri¬ 
ously in error. 

There is another significant discrepancy between the 
language of Finding No. 8 and that of the sentence in 
question which further emphasizes the incorrectness of 
the finding. 

Throughout the patent Bergh refers to the member 15 
as a bar. He does not call it an “air or water conducting 
pipe”, as does Finding No. 8, nor does he refer to it as 
a tube or duct. His use of the term “bar” emphasizes 
the fact that he was not in the least interested in any 
cooling influence which the member might exert upon 
material immediately surrounding it. He was solely con¬ 
cerned with its function as a bar, and its being hollow 
was purely incidental to its intended function as a bar. 
He passed cooling fluid through it merely to prevent it 
from being destroyed by the heat of the material around 
it,^ and he specifically says that he provides “an inlet 
pipe 16 and an outlet pipe 17 for air or water, in order 
to cool the bar” —not to cool the fuel residue surround¬ 
ing it. 

Finding No. 8 is not only utterly inconsistent with the 
language of the Bergh patent, but it is also contrary to 
all of the pertinent evidence in the record. 

^The record shows very clearly and without contradiction that men 
skilled in the art understood that cooling fluid was passed through the 
bar 15 for the sole purpose of preventing its destruction. (App. 22, 
26, 28, 32, 33, 55) 
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Prof. Christie testified that the cooling influence of 
the bar could not reach the bottom of the retort “because 
the distillation zone is placed so far above the bar it 
would be impossible to have any influence on distilla¬ 
tion.” (App. 54) Mr. Johansson testified very positively 
to the same point. (App. 46-47) The cooling influence 
of the bar 15 could not have extended to the distillation 
zone because the bar was located at least 2 inches below 
the relatively shallow combustion zone and its influence 
did not even extend upwardly as far as the combustion 
zone. (App. 28-29, 32, 38) 

Moreover, the experts who were working with the 
Bergh apparatus were not aware of any intent to use the 
bar for its cooling effect, as very forcefully demonstrated 
by the fact that they never thought to raise it up into 
the combustion zone where its cooling influence might 
presumably be advantageous.^ (App. 48) 

It is submitted that the lower court had no room in 
this case to draw from the evidence inferences contrary 
to the testimony of the witnesses, not only because their 
testimony stands uncontradicted but also because of its 
nature and the qualifications of the witnesses. The high 
professional caliber of these men, distinguished by ex¬ 
cellent educational backgrounds, years of experience in 
the field in question, and the fact that their work has 
advanced the art in Sweden to a point where the rest of 
the world looks to them for guidance — these factors 


1 “We agree with the court below that the Thomson patent so lacks 
that definite description of what is intended by such alternative form 
of the Thomson vane that it does not charge the plaintiff with that 
knowledge, actual or constructive, which makes it an anticipation.” 

Atlantic, Gulf ^ Pacific Co. v. Wood, 288 Fed. 148 @ 155 
(C.C.A.-5, 1923; emphasis supplied). 
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would entitle their testimony to a great deal of weight 
even if it related only to hypothetical propositions/ 

But their unrebutted testimony does not relate to hypo¬ 
thetical problems. Unlike the so-called expert testimony 
of most patent cases, it is not based on a mere reading 
knowledge derived from study of a collection of patents. 
Plaintiff’s witnesses, in testifying about Bergh, were not 
just talking about what they learned from the Bergh 
patent. They had spent years actually working with the 
Bergh device itself. It is obvious that a person skilled 
in the art could not possibly learn anything more from 
the Bergh patent than he could learn from years of study 
and operation of the actual Bergh apparatus. It is sub¬ 
mitted that when Mr. Johansson testified without con¬ 
tradiction that the bar 15 could not e.xert a cooling influ¬ 
ence on fuel in the combustion zone, much less on that 
in the retort, the trial court had no room to find other¬ 
wise. 

But it is not only the plaintiff’s highly skilled wit¬ 
nesses who could not find in the Bergh patent this teach¬ 
ing which the District Court attributes to Bergh. 

Even Bergh himself did not learn from his patent 
what Finding No. 8 says is to be found therein! On the 
contrary, Bergh strenuously opposed the actual carrying 
forward of his supposed teaching when steam generating 
coils were installed around the bottoms of the Bergh 
unit retorts. (App. 23-24) 


^ During final argument the District Court paid an extraordinary 
tribute to the witnesses (Transcript of Trial Proceedings, p. 120): 

“Frankly, 1 am very much impressed by the witnesses. In other 
words, obviously they are men of ver>' high standing and their 
qualifications are unusual, 1 would say.” 
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It is not for plaintiff to explain what Bergh did mean 
by the ambiguous sentence in question. It is sufficient 
for the purposes of this case to show—as plaintiff has 
amply done—that men skilled in the art actually could 
not and did not learn from it the anticipatory teaching 
which the tribunals below professed to find therein.' As 
a matter of interest, however, these alternative explana¬ 
tions are submitted. Both are necessarily speculative. 

1. Mr. Johansson, during cross examination, said that 
he believed that “each word about regulating refers to 

* * * the steam inlet 28”. (App. 45; see also App. 32) 
In other words, the sentence refers to the sentence relat¬ 
ing to the steam inlets 28 which are beneath the parti¬ 
tions 9, as clearly seen in Figure 1, and are connected 
by the pipes 8 (shown in Figure 1) wdth the steaming 
coils 12. The possibility that this interpretation is cor¬ 
rect is strengthened by the fact that the Bergh specifica¬ 
tion was obviously prepared by someone who was not 
very familiar with the English language, and the sen¬ 
tence in question may have been transposed out of its 
order in the course of translation or transcription. Again, 
it may be that a sentence ahead of it was omitted in some 

!«**** That the description in the prior patent must be tested by 
the knowledge of persons skilled in the art as it existed at the date of 
the prior patent is undoubtedly the rule.” 

Bowers V. San Francisco Bridge Co., 91 Fed. 381 (^i 410 (C.C., 
N.D. Cal., 1898) 

“• * * It is not enough to prove that a method or apparatus described 
in an earlier specification can be made to produce this or that result. 

* * * A singularly sensible test of the rule of anticipation is given in 
British Thomson-Houston Co. v. Metropolitan Vickers Electrical Co.. 
45 R.P.C. 22, by asking the question—‘Would a man who was grap¬ 
pling with the problem solved by the patent attacked, and having no 
knowledge of that patent, if he had had the alleged anticipation in his 
hand, have said: ‘‘That gives me what I wish?” 

Skelly Oil Co. v. Universal Oil Products Co., 31 F. (2d) 427 
(ft 431 (C.C.A.-3, 1929) 
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manner—an oversight which would be all the more likely 
in view of the disconnected style and extreme brevity of 
the specification, marked by very little explanatory 
matter. 

2. As the Bergh specification was originally filed the 
sentence preceding the one in question read: 

“Below the row of retorts is placed a mechanically 
operated bar 15, which suitably is constructed hol¬ 
low * * * ” etc. 

The italicized words were later removed by amendment. 
As explained by Mr. Kohls, the Bergh patent drawing, 
as originally filed, showed means for rocking the bar 15, 
and the disclosure of this rocking mechanism was also 
deleted by amendment. (App. 13-14)’ 

It may be that Bergh contemplated that rocking of 
the bar 15 would agitate the fuel around it, and such 
agitation would, of course, be transmitted to the fuel in 
the bottom of the retort, loosening it and enabling it to 
fall more rapidly through the lower portion of the re¬ 
tort than would otherwise be the case. In other words, 
when the bar 15 was being “mechanically operated” 
the fuel in the lower portion of the retort would be 
made to traverse the hottest part of the distillation zone 
more quickly than when the bar was at rest. Thus, by 
mechanically operating the bar 15 “The temperature of 
the coke residue in the lower part of the retort can there¬ 
by be regulated within a certain range, which reacts 


^Mr. Johansson’s testimony (App. 45) was given with reference to 
the patent as it issued, and this may explain his difficulty in construing 
the crucial ambiguous sentence. The important point is that Mr. 
Johansson knew what it did not mean. 









30 


upon the distilling process.”^ Grammatically the word 
“thereby” would more correctly relate to the (mechanic¬ 
ally operated) bar w’hich is the subject of the preceding 
sentence than to the modifying phrase “in order to cool 
the bar”. 

If this theory is correct, then Bergh was merely pro¬ 
viding a device (the bar 15) which would utilize the 
old prior art expedient of regulating the through-put of 
shale in an effort to control sintering. (App. 29) 

“A document [patent] so obscure in its termin¬ 
ology that two conflicting theories may be deduced 
therefrom and supported by equally plausible argu¬ 
ments is too indefinite to be utilized as an anticipa¬ 
tion.” 

Cimiotti Unhairing Co. v. Comstock Unhairing 
Co., 115 Fed. 524, quoted in Atlantic, Gulf ^ 
Pacific Co. V. Wood, 228 Fed. 148 @ 155. 

Finding of Fact No. 9 is likewise contrary to all the 
evidence. It reads: 

“It would not require invention to provide the 
Bergh device with additional temperature control¬ 
ling pipes embedded in the combustion fuel in space 
[sic] relation.” 

The finding is of course predicated upon Finding No. 8, 
and is ipso facto seriously in error because its premise is 
incorrect. 


is interesting, and perhaps significant, that this ambiguous sen¬ 
tence does not say how regulation of the temperature of the coke residue 
in the lower portion of the retort reacts upon the distilling process. 
The conclusion that this regulation and reaction has to do with sinter¬ 
ing, or the prevention of sintering, is an entirely gratuitous one, sup¬ 
plied by hindsight. The Bergh patent does not mention sintering. The 
agitation effected by the bar 15 may well have been intended as a 
substitute for manual agitation by means of a poker. Cf. App. 34. 
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Insofar as Finding No. 9 adds anything to Finding 
No. 8 it is at odds with what is shown in the Bergh pat¬ 
ent. Bergh does not show any “temperature controlling 
pipes embedded in the combustion fuel” or anywhere 
else. Therefore, the court below had no warrant for its 
finding that the multiplication of this non-existent ele¬ 
ment would be lacking in invention. Moreover, there is 
not the slightest suggestion in the Bergh patent that the 
cooling influence of the bar 15 was intended to be utilized 
to control sintering as the finding implies that it was. 

It has already been pointed out that at the time of 
the Bergh patent, and for many years thereafter, those 
skilled in the prior art knew of only three ways to prevent 
sintering. If, then, Bergh was telling them to use a fluid 
cooled duct to prevent sintering, why does the word 
“sintering” nowhere appear in the patent? Why did he 
give his instruction in such an ambiguous and indirect 
manner? Why did he devote nothing more than a brief 
and indefinite sentence to an idea so important — even 
revolutionary? Why, if he gave them that suggestion, 
did not the skilled operators of the Bergh units carry it 
forward by the logical step of raising the bar 15 into 
the combustion zone? And why, indeed, did Bergh him¬ 
self vigorously oppose the plan of carrying his alleged 
teaching to its presumably logical conclusion when cool¬ 
ing coils were installed around the bottoms of the retorts 
at Kvarntorp? (App. 23-24) 

These questions can have but one answer—Bergh never 
grasped the important principle involved in the instant 
application and therefore could not possibly have taught 
it in his patent. Trabon Engineering Corporation v. 
Dirkes, 136 F. (2d) 24 @ 26 (C.C.A.-6, 1943). 
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Since the lower court’s decision is predicated entirely 
upon an erroneous conception of what is taught by the 
Bergh patent, which conception is embodied in the 
erroneous findings discussed above, that court inevitably 
arrived at the wrong conclusion. 

II. Claim 23 Defines Invention over the 
Prior Art. 

The discussion in this section is limited to claim 23 
because it is the only independent claim in the case, the 
others being dependent thereon, and plaintiff’s case might 
be said to stand or fall with that claim. While the court 
below made no specific findings with respect to the form 
of claim 23 the question was discussed at some length 
upon oral argument (Transcript of Trial Proceedings, 
p. 126 et seq.), and was raised by the cross e.xamination of 
Mr. Kohls. (App. 16-17) 

Counsel for the Patent Office took the position during 
closing argument that claim 23 depended upon a state¬ 
ment of function to distinguish from Bergh, and this 
argument, although not involved in the decision of the 
lower court, is deserving of some attention. Defendant’s 
argument is predicated upon In re Dalton et al, 188 F. 
(2d) 170 (C.C.P.A., 1951), and particularly the lan¬ 
guage at p. 173: 

“All of the claims before us are drawn to define 
structure and in order to be patentable they must 
depend upon the novel structure set out. Properties, 
functions, uses, and results that may appear from the 
defined structure are not definitions of it and may 
not be solely relied upon to make a claim containing 
them patentable unless there is a positive setting out 
of the structure itself in the claims which, of course, 
must be responsible for properties, functions, uses, 
and results thereof.” 



33 


Plaintiff has no quarrel with the proposition of law 
embodied in the foregoing quotation, and the question, 
therefore, is whether claim 23 includes “a positive set¬ 
ting out of the structure itself” by which the invention 
of this application is distinguished from the reference 
devices, or whether it depends upon statements of “prop¬ 
erties, functions, uses, and results” for its novelty. This 
question is best answered by an analysis of the claim it¬ 
self. 

The claim calls for “an upright combustion shaft in 
which fuel is adapted to be burned to provide the heat 
necessary for distillation.” There can be no question 
that this element of the claim very definitely defines 
structure. Nor can there be any doubt about the next 
element: “an upright retort in said combustion shaft at 
least the lower portion of which is embedded in the fuel 
in the shaft.” There follows a statement of function con¬ 
cerning the retort, which statement is merely explanatory 
of the purpose of the retort, and except for purposes of 
clarity it could probably have been omitted from the 
claim: “said retort being adapted to contain material 
to be distilled by the heat of combustion in the shaft.” 

Controversy centers upon the next element of the claim, 
which embodies definitions of two very specific and dis¬ 
tinctive types of structure. This part of the claim begins 
with an introductory statement which of itself is not in¬ 
tended to distinguish from the art but is included in the 
claim merely for the sake of clarity: “means for con¬ 
trolling the temperatures in the shaft and the retort to 
preclude attainment of temperatures therein at which 
sintering of the fuel and the distillant takes place.” This 
clause might as well have been placed at the end of the 
claim in which position its purely explanatory nature 
would perhaps be more evident. 
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The heart of the claim is found in the lines which 
follow this explanatory clause and which define the 
“means for controlling the temperatures in the shaft and 
the retort” referred to therein. They begin with a general 
statement of the nature of the structure which distin¬ 
guishes the invention: “said means comprising a network 
of ducts through which a heat absorbing fluid circulates.” 
This is followed by a more specific definition of the loca¬ 
tions of the ducts comprising this network: (1) “certain 
of said ducts being embedded in the fueT in the shaft 
and dispersed at intervals transversely of the shaft so that 
the influence of the heat absorbing fluid circulating 
through them emanates from a number of sources spaced 
transversely throughout the bed of fuel in the shaft”. 
(2) “and the remaining ducts being arranged in juxtapo¬ 
sition to the walls of said embedded portion of the retort”. 
There can be little question that this last quoted language 
defines a specific structure comprising an arrangement 
of ducts and further defines the positional relationship 
of these ducts both with respect to one another and with 
respect to the walls of the retort and the-shaft. 

It is difficult to determine from the argument of coun- 
^1 for the Patent Office as reported in the transcript 
whether he took the position that (1) Bergh taught (in 


^ It might perhaps have been better to avoid defining the ducts in 
relation to the fuel, since the fuel then becomes (by implication) a 
part of the claimed combination. The ducts might have been defined 
as “dispersed through the portion of the shaft in which combustion of 
fuel is adapted to occur”, or “spaced at intervals across the horizontal 
cross section of the shaft at least in the neighborhood of the bottom 
of the retort” (the latter avoiding all dependence upon “fuel” as an 
element of the definition). It is submitted, however, that the claim 
is reasonably clear and understandable in the form in which it is pre¬ 
sented. The form of the claim can be improved in the course of 
subsequent Patent Office prosecution if the subject matter thereof 
is held to be patentable to the applicants. 
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the ambiguous sentence discussed at length above) that 
the bar 15 could be used to control sintering to some 
extent and that it would not amount to invention to multi¬ 
ply the number of such bars to afford a greater measure 
of such control; or (2) that regardless of the intended 
function of the bar 15 in Bergh, merely multiplying this 
known bar, and attributing to the product a new func¬ 
tion, is not enough to impart patentable novelty to it. 

(1) If counsel for the Patent Office premises his posi¬ 
tion upon the ground that the ambiguous sentence in 
Bergh teaches the use of cooling means embedded in the 
fuel to control sintering, then, as has already been shown 
at length, the entire argument falls, for men highly skilled 
in the art were not able to glean that teaching from the 
Bergh patent, the Bergh apparatus built according to 
the patent, or Sven Vilhelm Bergh himself. 

(2) If the Bergh patent does not teach or suggest that 
the bar 15 can control sintering by its cooling effect— 
and the evidence is conclusive that Bergh does not even 
suggest this to men skilled in the art—then a network 
of ducts positioned as defined in the claim to effect such 
control constitutes an entirely new device. It is no more 
a mere multiplication of the bar 15 than a fishnet is the 
multiplication of a piece of string. The improved result 
is not one of degree, but of kind; and there is thus no 
room to argue that applicants must depend upon a state¬ 
ment of the function of the network to impart patentable 
novelty to the claim. 

« ♦ * ★ Invention cannot be defeated merely by 
showing that, in one form or another, each element 
was known or used before. [Citing cases] 

“The question is: Did anyone before think of 
combining them in this manner in order to achieve the 
particular unitary result,—a new function? If not, 
there is invention/' 
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Pointer v. Six Wheel Corporation, 177 F. (2d) 
153 @ 160 (C.A.-9, 1949; emphasis in origi¬ 
nal; cert. den. 339 U.S. 911, 70 S. Ct. 570). 

CONCLUSION 

Since the District Court predicated its decision upon 
the Bergh patent, the correctness of that decision depends 
upon whether or not the District Court correctly inter¬ 
preted the teaching of the Bergh patent. 

The language of the Bergh patent, the operation of the 
plants built in accordance with the disclosure of that 
patent, the unrebutted testimony of men possessing un¬ 
usually high skill in the art, the conduct of Bergh him¬ 
self—all demonstrate that the District Court found in the 
Bergh patent a teaching which it had itself read into 
that patent in the light of the applicants’ disclosure. 

Since the District Court predicated its decision upon 
a grossly erroneous premise, its judgment must be re¬ 
versed. 

This Court should therefore direct the court below to 
enter judgment for the plaintijff requiring the Commis¬ 
sioner of Patents to issue Letters Patent in accordance 
with the prayer of the Complaint. 


110 East Wisconsin Avenue, 
Milwaukee 2, Wisconsin, 
Counsel for Plaintiff-Appellant. 

James H. Littlepage, 

Investment Building, 

Washington 5, D.C., 

Of Counsel. 

September 17, 1952 
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In the United States Court of Appeals 
for the District of Columbia Circuit 


Appeal No. 11,479 


David Dalix, Appellant 


V. 

John A. Marzall, Commissioner of Patents, 

Appellee 


Appeal from the Judgment of the United States District Court for the 

District of Columbia 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 

This in an appeal from the judgment of the United 
States District Court for the District of Columbia 
(App. 62) dismissing the complaint (App. 1 to 4) in an 
action under R. S. 4915 (U.S.C., Title 35, Section 63) 
in which the appellant, David Dalin, sought to have the 
Court authorize the issuance of a patent on application 
Serial No. 648,796, of which he is assignee. The refusal 
of the patent by the Patent Office and the District 
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Court was based upon lack of invention over the prior 
art. 

APPELLANT'S APPLICATION 

The application involved in this appeal relates to an 
apparatus for distilling valuable vapors and gases 
from oil shale. The essential features of the device 
are thought to be sufficientlv and accuratelv described 
in the appellant’s brief on page 10. 

THE BERGH PATENT 

The Bergh patent No. 1,618,566 (App. 85) discloses 
an apparatus for the destructive distillation of oil bear¬ 
ing shale and the like in which the untreated material 
is fed to the interior of a retort 3 wherein distillation 
takes place due to heat applied to the walls of the re¬ 
tort, the gas produced being carried off by pipes 6. The 
coke residue passes from the bottom of the retort to 
form a combustion bed to supply heat within the shaft 
1. Disposed within the space between the shaft wall 
and the retort are steam producer pipes 12 and super 
heater pipes 13 which absorb a portion of the heat. 
Below the retort is a water cooled pipe 15, the function 
of which is in dispute. 

THE EDLING PATENT 

The patent to Edling No. 2,504,508 (App. 113) is di¬ 
rected to an apparatus and process of degassing and 
burning fuel, such as oleaginous shale, in such a man¬ 
ner as to prevent sintering (melting) of the fuel. The 
Edling method, reduced to its essentials, comprises dis¬ 
posing cooling pipes in the combustion zone of the fur¬ 
nace, the heat absorbing medium in the pipes being sup- 
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plied in such quantity as to keep the combustion zone 
below the sintering temperature. In the particular ap¬ 
paratus shown by Edling, the walls of the combustion 
shaft 5 are formed of cooling pipes 16, untreated shale 
being supplied at 1 and the gas being recovered at 23. 

THE PARR ET AL PATENT 

The patent to Parr et al. No. 1,827,483 (App. 97) was 
cited to show the conventionality of heating fuel solely 
by conduction through retort walls, as called for by 
claims 24 and 25. Since the appellant no longer urges 
that the latter claims offer anything patentable over 
basic claim 23, detailed consideration of the Para et al. 
patent is unneccessary. 

SUMMARY OF ARGUMENT 

1. The appellant does not urge that claims 24, 25, 26 
and 27 are patentable over claim 23, and the latter 
claim only need be considered. 

2. Disposing the fuel about the lower end of the re¬ 
tort is not a critical feature of the appellant’s dis¬ 
closure and, therefore, is not inventive. 

3. Pipes 12 and 13 in Bergh’s device inherently 
lower, and thereby control the temperatures in the 
Bergh shaft 1. 

4. Bergh’s embedded pipe or bar 15 cools the coke 
residue which surrounds it. 

5. Whether the bar 15 in Bergh operates to prevent 
sintering of the fuel is not in issue since, to be pat¬ 
entable, claim 23 must define over Bergh by sfnicturaJ 
limitations. 
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6. Although such a finding is not necessary to sup¬ 
port the District Court decision, the evidence indicates 
that Bergh disclosed member 15 as functioning to cool 
the combustion zone. 

7. The duplication of the Bergh pipes 15 to provide 
a plurality thereof would not be inventive. 

8. The Edling patent teaching, when applied to 
Bergh, cures the principal omission which the ap¬ 
pellant finds in the latter disclosure. 

9. Claim 23 presents nothing patentable over Bergh 
in view of Edling and the appellant has presented no 
argument contesting this conclusion. 

ARGUMENT 

The claims in issue in this appeal appear in the ap¬ 
pellant’s application as claims 23, 24, 25, 26, and 27. 
The latter four claims are phrased to include all of the 
features of claim 23, i.e., are dependent thereon. How¬ 
ever, both at the trial (App. 60) and in the appellant’s 
brief (Brief, page 11, note 1) counsel for the appellant 
agreed that claims 24 to 27 did not -differ patentably 
from claim 23. Accordingly, by agreement of both 
parties, the propriety of the Patent Office and District 
Court decisions can be determined by limiting con¬ 
sideration to claim 23 alone. Claim 23 is reproduced 
in the joint appendix on page 73 as part of the Ex¬ 
aminer’s Statement before the Board of Appeals and 
on the drawing facing page 10 of the appellant’s brief. 

As one of the two grounds for refusing to grant 
claim 23, the District Court held (Finding of Fact No. 
10, App. 64) the claim non-inventive over the Bergh 
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patent disclosure. The appellant takes issue with this 
holding by attacking in turn the Court’s Findings of 
Fact Nos. 6, 7, 8 and 9, which relate to the particular 
features of claim 23 said by the appellant not to be dis¬ 
closed in Bergh and to be inventive thereover. Each of 
these findings is believed to accord with the evidence as 
set out below. 

Embedding the End of the Retort in Fuel Does Not Define 

Invention Over Bergh 

While it is not believed that the evidence conclusively 
establishes that no fuel can build up around the lower 
end of the Bergh retort, this limitation in claim 23 is 
believed to be immaterial to the question of patenta- 
bilitv for several reasons. First, as a structural fea- 
ture, it is apparently quite independent of the primary 
feature of the appellant’s disclosure, i.e., the control of 
combustion temperatures. 

Secondly, the appellant’s present contention that un¬ 
expected results are thereby achieved, such as an in¬ 
creased output because of a deeper combustion zone is 
not supported by the evidence (the trial proved that 
the increased output was due to control of the combus¬ 
tion temperature). The drawing Figure 46, on page 
11 of plaintiff’s exhibit 1, shows that the use of cooling 
coils produced the deeper combustion zone mentioned 
entirely 'below the lower end of the retort and shows the 
alleged “unexpected” result to be entirely independent 
of the embedding of the retort. Moreover, the claim 
does not specify the amount of the embedding while 
the appellant admits that a “substantial” portion of 
the retort must be embedded to obtain the effect noted 
(See note 1, page 18 of the Appellant’s Brief). 
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Study of the specification not only fails to show any 
mention of embedding the retort as a critical feature^ 
^is explicitly stated that the heat for distillation need 
not be supplied by the combustion of coke residue in 
the shaft, but may be generated in a separate combus¬ 
tion chamber and supplied to the retort by pipes. The 
appellant cannot base patentability on a feature which 
his own application says is immaterial. 

Bergh's Pip)es 12 and 13 Act to Control the Temperature in 

the Shaft 

Part of the structure called for bv claim 23 is a “net- 
work of ducts through which a heat absorbing fluid 
circulates^’ for controlling temperatures in the shaft 
and the retort. The defendant’s position, which was 
adopted by the District Court, was that pipes 12, 13 
and 15 in Bergh constituted a network for the de¬ 
scribed purpose. 

Appellant now contends (Appellant’s brief, last 
paragraph, page 7 to end of page 8) that duets 12 and 
13 were provided for the purpose of generating steam, 
not control of shaft temperatures, and that control in 
the shaft would be pointless since there would be no 
effect on the distillation. 

However, the appellant’s statement (Brief, last 
paragraph, page 7) that the ducts would absorb heat 
from the flue gases constitutes an admission that there 
would be “control” to the extent of lowering tempera¬ 
tures in the shaft, and this is the same type of con¬ 
trol” contemplated for the appellant’s pipes 12a and 
12b. 

Moreover, it is not believed that the cooling effect of 
Bergh’s ducts would be “pointless” since any degree 
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of cooling would result in less heat being transmitted 
to the distillation zone through the retort walls. This 
effect is mentioned in Plaintiff’s Exhibit 1 on page 4, 
second paragraph, which states in referring to the orig¬ 
inal Bergh apparatus (Fig. 4a) “The temperature in 
the retort shaft has a tendency to rise above that de¬ 
sired for best pyrolysis results. For this reason cool¬ 
ing elements have been installed on each side of the re¬ 
torts not far above the fuel bed.—” The contention 
that Bergh’s pipes are disposed too high in the shaft 
to have a cooling effect does not accord with the facts 
since pipes 12 end more than half way down the shaft 
and pipes 13 extend almost to the bottom of the retort. 

The evidence manifestly supports Finding of Fact 
No. 7. 

Bergh's Member 15 Cools the Coke Residue in Which It 

Is Embedded 

As a matter of structural relationship, claim 23 re¬ 
quires that certain of the duets in the temperature con¬ 
trolling network be embedded in the fuel in the shaft. 
Thus, all that is required of Bergh‘s member 15 is that 
it be embedded in fuel and that it exert a cooling in¬ 
fluence thereon. Bergh explicitly states that member 
15 is embedded in and regulates the “temperature of 
the coke residue” (App. 87, lines 81 to 89). The ap¬ 
pellant admits this to be so in his brief: “There can be 
no question but that this bar will influence the tem¬ 
perature of the coke residue immediately surround¬ 
ing it- 

The appellant thus confirms the propriety of Find¬ 
ing of Fact No. 8. His long and vigorous argument 
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(Brief, pages 21 to 30), ostensibly directed to an at¬ 
tack on the finding, actually deals with other matters, 
such as whether bar 15 is so placed relative to the com¬ 
bustion zone in Bergh as to prevent sintering. Find¬ 
ing No. 8 makes no mention of the function of “pre¬ 
venting sintering’’ because a consideration of this ef¬ 
fect is not necessary to determining the patentability 
of claim 23. The latter, being directed to an apparatus, 
must recite apparatus features which distinguish from 
the prior art. The prevention of sintering is no more 
the desired effect which, of course, has no bearing on 
the patentability of the apparatus. “A characteristic 
essential to novelty may not be distinguished from the 
old art solely by its tendency to remedy the problems 
in the art met by the patent”. General Electric Co. v. 
Wahasli Appliance Corp. et al., 304 U. S. 364. 

Although, as stated above, it is not believed neces¬ 
sary to establish that the Bergh patent taught control 
of temperatures in the combustion zone, there is sub¬ 
stantial evidence, it is submitted, showing that Bergh 
is sufficient in this respect. Mr. Johannson’s opinion 
as expressed on direct examination (App. 26) was 
based on observation of an actual so-called “Bergh” 
furnace in Sweden, which, apparently did not conform 
to the U. S. Patent disclosure. On cross-examination 
(App. 45, lines 18 to 28) Johannson admitted that 
Bergh, in his patent, intended that bar 15 should regu¬ 
late the temperature in the combustion zone, but he did 
not believe it would so operate. Moreover, claim 3 in 
the Bergh patent specifies bar 15 as “means for regu¬ 
lating the temperature of the coke-residue” (App. 88, 
lines 52 and 53). Mr. Johannson further stated (App. 
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48, lines 8 to 13) that the only change required in the 
Bergh structure to impart to bar 15 the regulating 
function described by Bergh would be to place the bar 
somewhat higher in the combustion zone, an alteration 
which certainly would offer no difficulty to the ordi¬ 
nary worker. Where the cure for an alleged inopera¬ 
tiveness of a patent is obvious, the alleged defect can¬ 
not be held to affect the validity of the patent as a ref¬ 
erence; In re Japikse, 181 F. 2d 1019, 37 CCPA 1026. 

Even if the most favorable view be taken of aU of 
the appellant’s contentions with respect to conduit 15, 
i.e., the patent language does not reflect Bergh’s actual 
intent, etc., the description of the conduit must be con¬ 
sidered from the aspect of what it would teach a skilled 
worker in the art. So considered, it is believed obvious 
that the Bergh patent constitutes a suggestion that 
pipes embedded in the combustion fuel could be used 
for temperature regiilation. 

Duplication of Pipes 15 in Bergh Would Not Require Invention 

Claim 23 calls for a plurality of spaced, embedded 
pipes which requires, of course, no more than a non- 
inventive duplication of the Bergh pipes 15. It is not 
understood that the appellant contests this particular 
point particularly in view of Mr. Johannson’s admis¬ 
sion (App. 48, lines 14 to 18) of the obviousness of such 
an expedient. 

Claim 23 Is Unpatentable Over Bergh in View of Edling 

Although Findings of Fact 11 and 12 dealt specifie- 

allv with the inventiveness of claim 23 over the com- 

•/ 

bined teachings of Bergh and Edling, the appellant 
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makes no argument directed explicitly against these 
findings, apparently in the belief that his attempt to 
discredit Bergh alone would be sufficient. 

However, the only substantial defect in Bergh as a 
reference, according to the appellant, is his failure 
to definitely teach the use of a series of pipes embedded 
in the combustion zone to prevent sintering and it is 
j^recisely this concept ivhich is fur7iished hy EdJing 
(see claim 4 of Edling, App. 117). Applying the Ed- 
ling principle to the Bergh structure could have but 
one result, the disposition of a series of spaced cooling 
pipes in the Bergh combustion zone. Even in the ab¬ 
sence of direct evidence, the obviousness of combining 
the two reference teachings is thought to be evident, but 
the point is established beyond question by testimony 
by Mr. Johannson when, in answer to inquiry by the 
Court as to what changes he would make in Bergh in 
the light of Edling^s claim 4, he stated: 

“I would put in these tubes, embedded directly in 
the hot mass to get a cooling effect on the whole 
hot mass.” 

Thus, the only substantial defect which the appel¬ 
lant can find in Bergh is cured by an obvious applica¬ 
tion of the Edling teaching. Even if Findings 6, 7, 8 
and 9 were found unsupported by the evidence. Find¬ 
ings 11 and 12 stand unchallenged either by the appel¬ 
lant or by the evidence. The District Court was mani¬ 
festly correct in finding claim 23 non-inventive over 
Bergh in view of Edling. 
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CONCLUSION 

It is respectfully submitted that not only has the ap¬ 
pellant failed to show obvious error in the District 
Court decision, each and every one of the Court’s find¬ 
ings is supported by ample and adequate evidence. The 
decision of the District Court should, therefore, be af¬ 
firmed. 

Kespectfully submitted, 

E. L. Reynolds, 
Solicitor, U. S, Patent Office, 
Attorney for Appellee, 

S. W. Cochran 
Of Counsel. 

November 1952. 


☆ u.S. government printing office 1952-231 292/P.O. 89t 
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REBUTTAL BRIEF FOR APPELLANT 


DEFENDANT IS IN ERROR IN HIS STATE¬ 
MENT CONCERNING CLAIMS 24-27 

Defendant, the Commissioner of Patents, states at p. 
4 of his brief that it is “agreed that claims 24 to 27 did 
not differ patentably from claim 23.” This statement is 
inaccurate, since the patentability of claims 24 to 27 over 
claim 23 upon'which they depend was not involved in 
the stipulation. The exact language of the stipulation 
was: “If claim 23 falls, the rest of them fall, too.” (App. 
60) 

It is true, however, that this Court can arrive at its 
decision by considering claim 23 alone. 
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DEFENDANT’S COUNTER-STATEMENT 
OF THE QUESTIONS PRESENTED 

Defendant has taken issue with plaintiff’s statement 
of the question presented. Defendant says that the ques¬ 
tion is whether the claims of plaintiff's application in¬ 
volve invention over the prior art patents. This is too 
general. Much more fundamental and specific is the 
question of what the prior art patents teach. If the prior 
art patents—and particularly the Bergh patent—teach 
what the defendant professes to find in them, then it may 
be that the claims of the plaintiff’s application do not de¬ 
fine invention over those patents. But if the Bergh patent 
teaches what was found therein by the skilled and ex¬ 
perienced witnesses who worked with the device of that 
patent, then the Bergh patent taken either alone or with 
other prior art does not anticipate the claims in issue. 

This counter-statement of the issue on this appeal is 
but one phase of a begging of the question which runs 
through defendant’s brief. Defendant has founded his 
arguments upon the assumption that the Bergh patent 
teaches something that men highly skilled in the art 
were never able to find therein. Stated in another way, 
defendant is asking this Court to ignore all of the evi¬ 
dence in the record and affirm findings of the court be¬ 
low which are contrary to that evidence and which find 
their support only in an interpretation which has been 
given to the ambiguous language of the Bergh patent by 
laymen untutored in the art to which the patent relates. 

When defendant has approached the real question in 
this case it has been by such significant evasions of the 
issue as “it is believed obvious that the Bergh patent con¬ 
stitutes a suggestion that pipes embedded in the combus- 
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tion fuel could be used for temperature regulation”. 
(Defendant’s brief, p. 9, emphasis supplied) 

Thus the fundamental question in this case remains as 
stated in plaintiff’s brief and may be rephrased as fol¬ 
lows: Was the court below justified in adopting an in¬ 
terpretation of the Bergh patent which the Commissioner, 
having the benefit of applicants’ teaching, believed “ob¬ 
vious” but which interpretation is directly contrary to 
all of the uncontradicted and unrefuted evidence in the 
record, including the testimony of men highly skilled 
in the art? 


DEFENDANT’S ARGUMENT CONCERNING 
EMBEDDING THE LOWER PORTION 
OF THE RETORT 

Defendant contends that the limitation in claim 23 
that at least the low’er portion of the retort is embedded 
in the fuel in the shaft is “immaterial to the question of 
patentability.” (Brief, p. 5)^ 

Defendant argues first that this “as a structural feature 
* * * is apparently quite independent of the primary 
feature of the appellant’s disclosure, i.e., the control of 
combustion temperatures.” (Brief, p. 5) This is not 
correct. As explained at length at p. 17-18 of plain- 

^ Defendant says that “it is not believed that the evidence conclusively 
establishes that no fuel can build up around the lower end of the Bergh 
retort.” But defendant does not cite a word of testimony to the effect 
that such a build-up occurs, and the only evidence in the record con¬ 
cerning the point very specifically negatives such a build-up. 

Defendant undoubtedly fails to understand the physics of the ap¬ 
paratus because of a confusion with what would occur if a liquid were 
poured into the top of the retort. But shale is not a liquid and does 
not behave like a liquid. The type of thinking which doubts the testi¬ 
mony of well qualified experts on this relatively minor point pervades 
defendant’s entire case. 
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tiff’s main brief this embedding of the retort in the com¬ 
busting fuel bed is utterly dependent upon the network 
of cooling ducts, for without that network such an em¬ 
bedding of the retort would result in destruction of the 
retort within a very short time, to say nothing of the hope¬ 
less sintering problem which would be created. 

Defendant then argues that the deepening of the com¬ 
bustion zone resulting from this embedding of the retort 
(with consequent tremendous increase in plant capacity) 
is not supported by the evidence, but that “the trial 
proved that the increased output was due to control of 
the combustion temperature.” (Brief, p. 5) The con¬ 
tradiction which defendant seeks to establish resolves 
itself, instead, into a logical cause-and-effect relationship. 
A certain amount of time is obviously required for both 
the degassing and the combustion processes, even under 
optimum conditions, and plant capacity cannot be in¬ 
creased, therefore, unless more shale is being processed 
at any given instant—that is, unless the combustion and 
distillation zones are deepened. And, as Mr. Johansson 
testified, the increased output resulted from control of 
the combustion temperature because such control enabled 
the deepening of the combustion zone. (App. 35) 

Defendant also argues that the drawing. Figure 4b^ 
on p. 11 of Plaintiff’s Exhibit 1, “shows that the use of 
cooling coils produced the deeper combustion zone men¬ 
tioned entirely belo'w the lo'wer end of the retort/* (Em¬ 
phasis in defendant’s brief) 

This is undoubtedly true in the case shown in the 
exhibit—but Figure 4b of the exhibit is not a. drawing 
of the structure defined by the claim of the application. 
Figure 4b shows a modified Bergh unit embodying some 


^Defendant inadvertently refers to this as “Figure 46”. (Brief, p. 5) 
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of the principles of the present invention, but, as indi¬ 
cated in the text of the exhibit (p. 10, 12) further im¬ 
provements continued to be made in the basic concept 
shown therein. 

Defendant also insists that claim 23 is deficient be¬ 
cause it does not specify the amount of the embedding. 
It is submitted that the phrase in the claim “at least the 
lower portion of which [retort] is embedded in the fuel 
in the shaft’’ makes it clear that something more than 
the lower edge of the retort is so embedded. The word 
“embedded” in itself implies that a substantial portion 
of the retort is surrounded by combusting fuel. 

Finally, defendant says that the specification describes 
an alternate means of heating a substantial portion of the 
fuel in the retort, namely by generating hot gas in a 
separate combustion chamber and supplying it to the 
retort by pipes. From this defendant draws the con¬ 
clusion that the embedding of the retort is immaterial. 
This is a non-sequitur. Plaintiff is claiming one species 
of the invention. There are other—less satisfactory— 
means for heating fuel in the retort in a distillation zone 
of substantial depth, one of these means being shown in 
Figure 4b of Plaintiff’s Exhibit 1, and another being the 
alternative described in the specification and to which 
defendant refers. Simply because there are other con¬ 
ceivable means for accomplishing this end does not make 
the one claimed by plaintiff any the less inventive, nor 
does plaintiff know of any rule which would require him 
to claim these less satisfactory means of attaining his 
objective. 
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DEFENDANT PERSISTS IN THE ERROR THAT 
BERGH’S PIPES 12 AND 13 “CONTROL” 
TEMPERATURE IN THE SHAFT 

Throughout his brief, the defendant has fallen into the 
error of confusing "'influence” with "control”. It must 
be clearly understood that elimination of sintering can 
be achieved only by control of temperatures. Merely to 
influence temperature in the distillation or combustion 
zone accomplishes nothing. 

Because plaintiff has made the irrelevant acknowledg¬ 
ment that Bergh’s steam generating ducts 12 and 13 in¬ 
fluence temperature in the upper part of the shaft, de¬ 
fendant attributes to plaintiff “an admission that there 
would be ‘control’ to the extent of lowering temper¬ 
atures in the shaft, and this is the same type of 'control' 
contemplated for the appellant’s pipes 12a and 12b.” 
(Brief, p. 6, emphasis in original) This statement and 
the paragraph which follows it reflects a significant lack 
of understanding of the nature of the apparatus em¬ 
ployed in destructive distillation of oil shales. The dis¬ 
tillation zone in such apparatus is near the bottom of 
the retort. The hottest part of the distillation zone in 
the Bergh apparatus will obviously be directly above 
the combustion zone (App. 59), yet the Bergh patent 
drawings show the tubes 12 only in about the uppermost 
one-half of the combustion shaft, and the superheaters 
13 do not extend down to the hottest part of the shaft; 
even if they did they would be utterly inadequate to 
control the temperature there, as pointed out in appel¬ 
lant’s main brief, (p. 19-20) 

More important, however, is the fact that Bergh’s 
steam generating tubes 12 and 13 can have no effect what¬ 
soever upon the fuel in the combustion zone. As ex- 


7 


plained in plaintiff's main brief, these tubes exercise 
their cooling influence only upon the combustion gases 
which have left the bed of combusting fuel, and can have 
no more influence upon temperature in the combustion 
zone than a green lawn exerts upon the pressure of water 
at the nozzle of a garden hose. 

Thus to say that the pipes 12 and 13 “affect” temper¬ 
atures in the shaft in any respect, w’hether by influence 
or “control”, is utterly irrelevant, since there is no teach¬ 
ing that these steam generating tubes (multiplied many 
times and “dispersed at intervals transversely of the 
shaft”) should be lowered into the combusting fuel it¬ 
self, where they would have to be located, to prevent 
sintering thereof. Indeed, as pointed out in plaintiff’s 
main brief (p. 31), any such suggestion is expressly 
negatived. 

Finally, it is not known what is meant by the state¬ 
ment that the lowering of the temperature in the com¬ 
bustion shaft by the steaming coils 12 and 13 “is the same 
type of ‘control’ contemplated for the appellant’s pipes 
12a and 12b.” There is no such thing as a “type” of 
control. Either sintering is controlled or it is not, but 
influencing temperature somewhere in the combustion 
shaft is not the same thing as controlling it in the com¬ 
busting fuel to avoid sintering thereof. 

Defendant also argues that the pamphlet plaintiff’s 
Exhibit 1, on p. 4, second paragraph, shows that cool¬ 
ant ducts were “installed on each side of the retorts not 
far above the fuel bed” in the original Bergh ovens and 
that the effect of these ducts was to control temperature 
in the distillation zone to maintain it below the critical 
sintering value. This argument again reflects the errors 
into which one with no knowledge of the art may fall 
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when he attempts to make his own interpretation of 
writings addressed to men skilled in the art. 

In the first place, it is to be noted that the first two 
sentences of the paragraph in question of plaintiff’s Ex¬ 
hibit 1 do not refer to sintering. They relate to “best 
pyrolysis results.” Once again defendant has drawn a 
purely gratuitous relationship. “Best pyrolysis results” 
does not necessarily have anything to do with the degass¬ 
ing of the shale or with sintering, but relates to the 
quality, as well as quantity, of the distillate gases. Ex¬ 
posure of these gases to excessive heat will cause chemical 
changes in them which decrease their value. 

Secondly, sintering was not much of a problem in the 
retort^ shaft, to which the sentences in question relate, 
and consequently the teaching that cooling elements may 
be used above the fuel bed, even if it did suggest a means 
of controlling sintering in the distillation zone, would 
still teach nothing about how to solve the really vital 
problem of sintering in the combustion zone. 

DEFENDANT’S ARGUMENT CONCERNING 

BERGH’S BAR 15 

The section of defendant’s brief which deals with 
Finding of Fact No. 8 ends with the following self¬ 
contradictory statements which expose the very essence 

^At p. 2 of Dalin’s Exhibit 1 it is pointed out that dry distillation 
takes place at 400° to 500® C., the higher value giving much faster 
results. The critical sintering temperature for shale is given as 950® C.. 
which is substantially above the optimum degassing temperature but 
substantially below the optimum combustion temperature. In the ap¬ 
plicants’ structure, however, where a distillation zone of substantial 
depth is contiguous to combusting fuel because of the embedding of the 
lower portion of the retort, some provision must be made to prevent 
transfer of excess heat to the distillation zone, both for “best pyrolysis 
results” and to prevent sintering. This takes the form of the ducts 
“arranged in juxtaposition to said embedded portion of the retort.” 
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of defendant’s error: “The description of the conduit 
must be considered from the aspect of what it would 
teach a skilled w'orker in the art. So considered, it is 
believed obvious that the Bergh patent constitutes a 
suggestion that pipes embedded in the combustion fuel 
could be used for temperature regulation.” (Defendant’s 
brief, p. 9, emphasis supplied) In one breath defen¬ 
dant says that the specification of Bergh’s patent “must 
be considered from the aspect of what it would teach a 
skilled worker in the art.” In the next breath defendant 
implies that all of the testimony of skilled workers which 
deals with this very point (and which is uncontradicted 
and unrebutted) must be discarded in favor of a con¬ 
clusion that is totally unsupported in the record and is 
derived from the alleged obviousness of the Commis¬ 
sioner’s interpretation of a sentence of the specification 
that is at best ambiguous. 

In the paragraph beginning at the bottom of p. 7 de¬ 
fendant argues that “the prevention of sintering is no 
more [than] the desired effect which, of course, has no 
bearing on the patentability of the apparatus.” Defen¬ 
dant ignores completely the fact that claim 23 brings 
out a very substantial distinction between the structure 
of the instant application and that of Bergh in its speci¬ 
fic recitation of “a network of ducts” certain of which 
are “embedded in the fuel in the shaft and dispersed at 
intervals transversely of the shaft” and the remainder 
of which are “arranged in juxtaposition to the walls of 
said embedded portion of the retort”. 

In a very limited sense it may be said that this net¬ 
work of ducts constitutes a multiplication of the bar 15 
in Bergh (when that bar is cooled with water) moved 
to a different location and performing a new and unex- 
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pected function. It would be as logical to say that a fish 
net is a mere multiplication of a piece of string.^ 

Defendant has also attacked plaintiff’s interpretation 
of the Bergh patent by misconstruing Mr. Johansson’s 
testimony. Defendant begins by saying (p. 8) : “Mr. 
Johansson’s opinion as expressed on direct examination 
(App. 26) was based on observation of an actual so- 
called ‘Bergh’ furnace in Sweden, which, apparently 
did not conform to the U. S. patent disclosure.” This 
is contrary to Mr. Johansson’s very positive testimony a 
few lines farther down on the same page, which was 
never contradicted or rebutted: 

“Q. Please refer to the showing, more particular¬ 
ly in Figure 1 of the Bergh U. S. patent 1,618,566, 
and what have you to say as to whether the original 
Bergh furnace followed the construction shown in 
this Bergh patent, both as to construction and as to 
general proportions? A. Yes. 

“Q. That would follow? A. That is right.” 

Defendant also attributes to Mr. Johansson an admis¬ 
sion that Bergh “intended that bar 15 should regulate the 
temperature in the combustion zone.” This is not ac¬ 
curate. A careful reading of Mr. Johansson’s testimony 
at App. 45 will demonstrate that the witness conceded 
that the ambiguous sentence of the Bergh patent gram¬ 
matically related to the bar 15, but he also made it clear 
that to him, as a man skilled in the art, it related to some¬ 
thing else (steam inlet 28) and that in the light of his 
knowledge he would not have interpreted the sentence 
to refer to bar 15." 

^ Defendant’s argument concerning this “mere noninventive dupli¬ 
cation” is further discussed at p. 11 infra. 

- Mr. Johansson’s confusion undoubtedly arose from the fact that he 
was testifying from the Bergh patent as issued, in which all reference 
to the mechanical linkage between the bar 15 and the grates had been 
deleted, together with the statement that the bar is movable. 
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Defendant also refers to claim 3 of the Bergh patent 
(brief, p. 8) and makes the entirely gratuitous assertion 
that the “means for regulating the temperature of said 
coke-residue” recited therein relates to the bar 15. The 
claim does not specify what this “means” consists of, or 
how it is to effect such regulation, or for what purpose 
such regulation is effected, but merely recites “means”, 
broadly, followed by the functional statement. The ele¬ 
ment of the claim must therefore, be interpreted in the 
light of the knowledge in the art at the time, and so 
understood it probably refers to means for regulating 
temperature of the coke residue by the then well-known 
expedient of increasing the through-put of shale. This 
theory is further substantiated by the fact that claim 2 
of Bergh, as originally presented (claim 4 of Paper No. 
3), called for “means for mechanically discharging the 
ashes from said combustion chambers and at the same 
time moving the fuel in the retort and the combustion 
chambers/' The italicized clause was deleted by subse¬ 
quent amendment, but it clearly referred to the movable 
bar 15, together with its mechanical linkage to the grate, 
further demonstrating that Bergh intended to utilize the 
bar 15 for its effect as an agitator, for varying the through¬ 
put of shale, and cooled it only to prevent its destruction. 

DEFENDANT’S ARGUMENT THAT DUPLICA¬ 
TION OF BERGH’S BAR 15 WOULD NOT 
REQUIRE INVENTION 

Defendant brushes away the specific language of claim 
23 with the statement that it calls for “a plurality of 
spaced, embedded pipes which requires, of course, no 
more than a non-inventive duplication of the Bergh pipes^ 


^ It will be noted that defendant insists upon referring to the bar 15 
of Bergh as a “pipe”. There is no warrant in the patent for this 
terminology. (Plaintiff’s brief, p. 25) 
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15.” Even assuming that plaintiff’s “network of ducts” 
is a “duplication” of Bergh’s bar 15 (and it has already 
been demonstrated that it is not) that fact in itself would 
not necessarily militate against the inventiveness of 
plaintiff’s claimed structure. Plaintiff, by this so-called 
duplication, achieved a new and une.xpected result for 
which the art had long and desperately sought, and 
created a superior apparatus which was condemned as 
unworkable by the very patentee upon whose patent de¬ 
fendant relies. 

“ * * * The test in such cases is not whether dupli¬ 
cation e.xists but whether duplication produces, not 
mere duplication of product or function, but a new 
unitary, additional result, and not the mere aggre¬ 
gate of prior, separate mechanism. The mere ele¬ 
ments of the combination are immaterial. In their 
individual relations they may be old, may be mere 
duplicates; but the test is not the character of the 
combining elements, but the result flowing from 
their being combined.” 

Goss Printing-Press Co. v. Scott, 108 Fed. 253 
@ 260 (C.C.A.-3, 1^01; cert. den. 183 U.S. 
699, 22 S.Ct. 935). 

But on the issue of new and unexpected results defen¬ 
dant once again begs the question. Defendant says (p. 8) 
“Finding No. 8 makes no mention of the function of 
‘preventing sintering’ because a consideration of this 
effect is not necessary to determine the patentability of 
claim 23.” In other words, when the Court is consider¬ 
ing the structural feature of alleged mere multiplication 
of Bergh’s bar 15 it must blind itself to the results 
achieved thereby, but if the Court considers the new and 
unexpected result achieved by applicant’s apparatus it 
must ignore all of the structural distinctions between the 
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apparatus of claim 23 and the prior art because those 
distinctions are minor. This, it is submitted, is not the 
law. 

u * # * changes were so slight 

is quite irrelevant, so long as they were essential to 
the purpose, as they were. While the statute grants 
monopolies only for new structures, and not for new 
uses, invention is not to be gauged by the necessary 
physical changes, so long as there are some, but by 
the directing conception which alone can beget 
them.” 

H. C. White Co. Morton E. Converse ^ Son 
Co., 20 F. (2d) 311 @ 313 (C.C.A.-2, 1927) 

“ * * * If the thing itself be new, very slight 
structural changes may be enough to support a 
patent, when they presuppose a use not discoverable 
without inventive imagination. We are to judge such 
devices, not bv the mere innovation in their form 
or material, but by the purpose which dictated them 
and discovered their function.” 

Trait el Marble Co. v. U. T. Hungerford Brass 
^ Copper Co., 18 F. (2d) 66 @ 68 (C.C.A.-2, 
1927) 

Defendant contends, however, that this duplication 
is an “obvious” expedient and cites Mr. Johansson’s so- 
called admission at App. 48 in support of the contention 
of “obviousness”. But Mr. Johansson’s “admission” 
proves nothing because it was given in response to a 
hypothetical question which started from the erroneous 
conclusion upon which the theory of defendant’s case is 
predicated, and the cross-examination upon which de¬ 
fendant relies thus constitutes simply another begging 
of the question. 
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Defendant began (App. 48) by asking Mr. Johansson 
whether a single bar 15 could be placed higher in the 
Bergh structure, so as to have some regulating effect on 
the combustion temperature. Mr. Johansson naturally 
said yes, that if the bar were located in the combustion 
zone it would have an effect on combustion temperature. 
But the question posed to Mr. Johansson starts with an 
assumption which is contrary to fact, namely that there 
is some suggestion to be found in Bergh—or elsewhere 
in the prior art — for moving the bar IS upward. If 
Bergh had wanted to use the bar 15 to regulate tempera¬ 
ture in the combustion zone, why did he not put it there 
and why did he strenuously oppose the allegedly “ob¬ 
vious” carrying forward of his presumptive suggestion 
when it was proposed to him? 

The next question posed to Mr. Johansson, and which 
forms the basis of the argument at p. 9 of defendant’s 
brief, assumed the obviousness of the very point which 
Mr. Johansson’s answer is said to prove: 

“Q. If you had done that and you had found 
there was not sufficient regulation, it would have 
been rather obvious to use a plurality of pipes rather 
than just one to increase your regulating effect, 
would it not?” 

But whence came the suggestion that even the one 
“pipe” was to be used for regulating temperature? 
Certainly not from Sven Wilhelm Bergh! 

DEFENDANT’S ARGUMENT CONCERNING 
THE EDLING REFERENCE 

Defendant contends that Edling supplies the concept 
which plaintiff has demonstrated to be absent from 
Bergh, namely, “the' use of a series of pipes embedded 
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in the combustion zone to prevent sintering.” (Defen¬ 
dant’s brief p. 10). 

The short answer to this would seem to be that if 
Edling supplies this concept, why has the Patent Office 
so persistently relied on the untenable premise that the 
concept is taught by Bergh’s bar 15? The Findings of 
Fact and Conclusions of Law in this case were prepared 
by counsel for the Commissioner of Patents and a great 
deal of time and trouble could have been spared both 
plaintiff and this Court if defendant had chosen to rely 
on Edling alone for the disclosure of this concept, with¬ 
out raising the red herring issues around the bar 15 and 
the steaming coils 12 and 13 in Bergh. 

Why, then, did defendant not rely on Edling alone 
for the alleged anticipation of this concept? The answxr 
is that Edling does not show ducts “embedded in the 
fuel in the shaft and dispersed at intervals transversely 
of the shaft”. Edling shows only the idea of cooling 
the walls of a combustion chamber; but the operative, 
workable embodiment of this bald idea in a retorting 
apparatus required that something more be done. And, 
while in retrospect it may seem that the answer should 
have been obvious, the evidence shows that it was not. 
(Dalin’s Exhibit 1, p. 7-8) 

Merely cooling the walls of the combustion chamber 
would not be sufficient in a practical retorting apparatus. 
It is necessary to provide “a network of ducts * * * em- 
bedded in the fuel in the shaft and dispersed at intervals 
transversely of the shaft so that the influence of the heat 
absorbing fluid circulating through them emanates from 
a number of sources spaced transversely throughout the 
bed of fuel in the shaft.” Defendant completely ignores 
this limitation of the claim. 
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Defendant imputes to Mr. Johansson an admission that 
Edling suggests the embedding of cooling ducts in the 
combusting fuel in the manner defined in claim 23 of the 
plaintiff’s application. But the cross-examination which 
leads up to this alleged admission is based not upon the 
disclosure of the Edling patent, but upon claim 4 thereof. 
That claim is broad enough to read on a network of 
cooling ducts embedded in the fuel, but nowhere does 
the Edling patent disclose such a network. Defendant’s 
counsel, as pointed out hereinbefore, began this phase 
of the cross examination of Mr. Johansson with hypo¬ 
thetical questions which assumed that Bergh taught a 
cooling function for his bar 15. (App. 48) Upon this 
assumption Mr. Johansson was asked how he would 
modify the Bergh structure in the light of claim 4 of 
Edling, and he gave the answer quoted at p. 10 of de¬ 
fendant’s brief. 

But that answ'er cannot support the defendant’s posi¬ 
tion as to either Bergh or Edling because it is a response 
to a series of questions which assume as a major premise 
the very point w^hich Mr. Johansson’s answer is alleged 
to prove. Once again defendant has begged the question. 

Finally, defendant has ignored the fact that neither 
Bergh nor Edling suggest the embedding of at least the 
lower portion of the retort in the bed of combusting fuel. 
Instead, defendant has dismissed this limitation of the 
claim as immaterial but has done so, as pointed out above, 
on the basis of a distortion of the principles of operation 
of plaintiff’s apparatus. 

CONCLUSION 

Defendant has not been able to point to any testimony 
in the record to support the crucial Findings of Fact. 



17 


Instead, defendant seeks to sustain these findings by dis¬ 
torting the record or begging the question, ignoring the 
positive testimony of men whose skill in the art was 
recognized by the court below. 

Since neither the Bergh nor the Edling patent suggests 
the fully defined major features of claim 23 of the plain¬ 
tiff’s application, the court below should be directed to 
enter judgment for the plaintiff requiring the Commis¬ 
sioner of Patents to issue Letters Patent in accordance 
with the prayer of the complaint. 

Respectfully submitted, 

iRA Milton Jones, 

110 East Wisconsin Avenue, 
Milwaukee 2, Wisconsin, 
Counsel for Plaintiff-Appellant. 


James H. Littlepage, 
Investment Building, 
Washington 5, D.C., 
Of Counsel. 
January 14, 1953 





